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Patients appreciate your thoughtfulness 
when you give antacid, analgesic BUFFERIN 
before you start your work. It helps 

inimize di fort. 

Give Burrerin after the work is completed. 
Recommend it for home use, too, and 
reduce telephone calls after office hours. 


Remember Burrerin acts fast—twice as fast 
as aspirin, and doesn’t upset the stomach 
the way aspirin often does. And even if the 
patient is arthritic, and therefore, especially 
susceptible to gastric upset from straight 
aspirin; he will tolerate Burrermn well. 


Each sodium-free Burrerin tablet 
supplies 5 grains of acetylsalicylic 
acid and the antacids aluminum 
glycinate and magnesium carbonate. 
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Surgical preparation of the mouth for a prosthesis 


w@ S. Elmer Bear, D.D.S., Richmond, Va. 


Dentistry today has become a very com- 
plex science, and because of this com- 
plexity it has been divided into numerous 
specialties. This division has brought un- 
told advantages to patients, but there are 
many dentists who are unfamiliar with 
the numerous advances made in these 
areas of special study. This paper is de- 
signed to highlight some of the problems 
which exist in many patients who are in 
need of oral prosthesis. The surgical 
alteration of the oral cavity can solve, in 

many instances, a prosthetic problem 
which heretofore defied solution. 

Before proceeding into a discussion 
and evaluation of specific oral problems 
which can be corrected surgically, the 
basic facts which follow must be under- 
stood: 

1. Surgery as it is practiced today 
should not be done only as a last resort. 
In the past, this attitude was prevalent 
in the thinking of both the patient and 
the practitioner. Today surgery can be 
performed painlessly, and any postopera- 
tive discomfort which may result can be 
controlled easily with innumerable drugs. 

2. Infection, in the past a hazard 
and deterrent in performing surgery about 


the oral cavity, has been brought under 
control with the advent of the antibiotics 
and chemotherapeutic agents. This is self- 
evident from the major advances made in 
oral surgery in the past 15 years. In many 
respects, the entire concept of oral surgery 
has been changed due to the availability 
of these drugs. 

3. Over the years numerous ad- 
vances have been made in the field of 
prosthetic dentistry in the form of dental 
materials, technics and so forth. Any 
effort to replace a functional and esthetic 
portion of the human anatomy, however, 
is directly dependent on the foundation 
on which it must rest. This cardinal prin- 
ciple of prosthetics is and always will 
be a salient factor. Surgery is the only 
means by which an abnormal prosthetic 
foundation can be altered. Consequently, 
oral surgery becomes an integral part of 
the planning and execution of an oral 
prosthesis. 

4. With the ever increasing number 
of geriatric patients, the preparation and 


Presented before the Section on Oral Surgery, ninety-seventh 
cence session, American Dental Association, Atlantic City, 
N. J., October 3, 1956. 


Auhaes professor of oral surgery, School of Dentistry, 
Medical College of Virginia. ; 
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maintenance of the supporting oral struc- 
tures is most important. Temporary meas- 
ures in the elderly patient are no longer 
valid because of increasing longevity. 
Neither is it valid to avoid surgery 
purely on the basis of age, since an elderly 
person in good health can tolerate sur- 
gery most satisfactorily. In addition, every 
effort should be made to prevent bone re- 
sorption and similar conditions in order 
that the elderly patient can use his pros- 
thesis during his entire life span. 


@ Evaluation of Oral Cavity 


When the oral cavity is evaluated 
preparatory to the construction of a partial 
or complete prosthesis, specific attention 
should be directed to (1) soft tissue 
masses in the form of traumatic hyper- 
plasia, (2) redundancy of soft tissue on 
the alveolar crest, (3) enlarged tuberosi- 
ties producing undercuts and loss of inter- 
arch space, (4) irregular alveolar ridges, 
(5) bony protuberances in the form of 
tori or exostoses, (6) sharp and tender 
alveolar ridges, (7) a prominent and 
poorly positioned mylohyoid line, (8) an 
abnormal ridge relationship of the maxilla 
to the mandible, (9) scars in a position to 
prevent normal seating of a prosthesis, 
(10) muscle fibers or frenums, attach- 
ments of which prevent proper flange ex- 
tensions in a prosthesis, (11) loss of the 
labial, buccal or lingual sulci due to 
atrophy of the alveolar ridge, which thus 
prevents sufficient surface on which to 
place a denture, and (12) any pathologi- 
cal condition of the tongue, palate, cheek 
or other associated structures whether it is 
benign or malignant. 

Twelve abnormalities which produce 
problems in the satisfactory construction 





of a prosthesis and which can be corrected 
surgically have been enumerated. There 
is some overlapping of the items as they 
are listed, but this emphasizes the im- 
portance of a specific problem. It would 
not be feasible to discuss each item indi- 
vidually in detail, but the basic surgical 
principles will be covered and they are 
applicable to each problem. If one item 
in the list is not discussed, it will be 
mentioned in connection with those prob- 
lems which are covered in some detail. 


w Soft Tissue Masses 


The existence of a soft tissue mass is 
frequently due to a poorly fitting pros- 
thesis. These masses are the result of a 
hyperplastic growth of mucous membrane 
and underlying stroma. The trauma of a 
poorly fitting denture is of a chronic 
nature and rarely causes the patient any 
acute difficulty. Occasionally, the patient 
may not be aware of any abnormality even 
though the masses have taken on enor- 
mous proportions. The folds may be con- 
fined to one area within the mouth or 
generalized, involving all sulci. They may 
be single or multilobulated and may cause 
complete obliteration of the alveolar ridge. 

Surgical excision of such masses is 
mandatory if the patient is to have a 
satisfactory prosthetic result. One instance 
in which surgical excision should not be 
done is that in which the mass is small 
and of relatively short duration. The pa- 
tient occasionally can be cured by remov- 
ing the denture for a period of several 
weeks. The small folds of tissue may dis- 
appear, and no treatment is necessary ex- 
cept relining the denture. At any rate, it 
is advisable, if practical, to have the pa- 
tient remove the prosthesis for several 
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~ 
Undermined 


Fig. 1—Dotted lines indicate area to undermine if 
it is necessary to increase vestibule 


weeks prior to surgery since this permits 
a regression of the inflammatory process 
and often produces a pronounced reduc- 
tion in the size of the hyperplastic mass. 
The surgical excision of these re- 
dundancies is generally accomplished with 
greater facility by means of sharp dissec- 
tion which permits accurate control of 
the amount of tissue to be excised and 
produces a minimum of scarring. It is im- 
portant to remember that the mass 
actually contains two basic elements, mu- 
cous membrane and fibrous tissue stroma. 
The fibrous tissue stroma produces much 
of the bulk, and the surgeon should en- 
deavor to remove it and, at the same time, 
preserve a portion of the mucous mem- 
brane. By undermining the mucous mem- 
brane of the mass and preserving it, the 
surgeon can use this additional tissue to 
cover the surgical defect and also can 
deepen the sulcus should it be necessary. 
The simplest technic for this pro- 
cedure is to remove an island of tissue in 


the shape of a modified trapezoid extend- 









Fibrous tissue 
bey 


Fig. 2—Method of preserving mucous membrane in 


multilobulated mass 


ing to the alveolar ridge, thus preserving 
ample mucous membrane, some of which 
can be excised if there is an excess (Fig. 
1). This technic permits the excision of 
several folds of tissue which may be in 
the same sulcus. For example, the total 
excision of one fold and the preservation 
of the mucous membrane of an adjacent 
fold provides ample tissue for covering 
the defect without reducing the depth of 
the vestibule (Fig. 2). 

The positioning and maintenance of 
the remaining mucous membrane is an im- 
portant part of the surgical procedure. If 
it is desirable to deepen the vestibule, the 
mucous membrane is undermined further 
(Fig. 1). The new position may be main- 
tained in one of two ways. The patient's 
old denture may be used as a splint by 
simply extending the flange with com- 
pound closely adapted to the tissue and 
then relining the denture with a zinc 
oxide and eugenol paste (Fig. 3). If this 
is not feasible or is felt to be inadequate, 
sutures can be placed high in the vestibule 
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Fig. 3—Preoperative and postoperative views showing preservation of vestibule 


before final closure, passing through the 
mucous membrane flap, engaging the 
periosteum and passing back through the 
mucous membrane. This insures ade- 
quate sulcus depth and proper apposition 
of the flap to the alveolar bone. 

In the labial sulcus of the maxilla, 
the surgeon may encounter an anterior 
nasal spine which extends almost to the 
alveolar crest. This abnormality un- 
doubtedly accounts for the construction 
of some dentures with a very shallow 
labial flange or an open-face construction 
(Fig. 4, above right). This abnormality 
can be corrected by reflecting the muco- 
periosteum superiorly to expose the promi- 
nence of bone. The spine is removed with 
rongeur forceps until sufficient space has 
been provided for the denture flange. Re- 
moving a large anterior spine prior to the 
construction of a prosthesis will avoid un- 
pleasant complications in many instances. 


@ Redundancies on Alveolar Crest 


Fibrous tissue redundancies located 
on the crest of the alveolar ridge are al- 


most universally the result of ridge re- 
sorption. This resorption is caused by a 
number of factors, and, once it has be- 
gun, it is progressive for as long as the 
patient can wear a prosthesis or until 
there is no alveolar bone left to be re- 
sorbed. Many times a sharp ridge will be 
found at the crest of the alveolus, resulting 
from bone resorption. It is pressure against 
this edge of bone that usually prompts 
the patient to seek relief of pain. Exami- 
nation generally reveals a redundant mass 
of fibrous tissue which is easily rolled to 
and fro over the ridge, and, when pressure 
is applied to the crest of bone, the patient 
experiences considerable discomfort. 
Excision of the soft tissue mass and 
removal of the sharp bony spine can be 
accomplished in one surgical procedure. 
A modified wedge excision is designed to 
expose the alveolar crest and at the same 
time preserve sufficient thickened mucous 
membrane for closure without altering the 
buccal vestibule and the lingual region 
(Fig. 5). The buccal incision is made at 
an angle of 45 degrees to the vertical axis 
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of the mandible, and the lingual incision 
is made parallel to the axis. This will pro- 
vide exposure of the bone which is to be 
removed with minimal reflection of ad- 
jacent tissue. It will also provide an ex- 
cellent flap from the lingual to close the 
resultant surgical defect. The flap should 
be adapted closely to prevent a recurrence 
due to excessive hemorrhage. 


w Enlarged Tuberosities 

Enlarged tuberosities usually present 
two problems in the construction of a pros- 
thesis. One is the loss of the interarch 
space for the insertion of a denture. This 
enlargement generally is caused by an 
overproduction of fibrous tissue. The sec- 
ond problem is the existence of extensive 
undercuts, which generally are caused by 
overproduction of bone. Both abnormal 








and annoying conditions can be corrected 
by basically the same surgical technic. 
There are few procedures done in the 
mouth which give more gratifying results. 

The technic as described by Thoma’ 
involving the excision of the excess fibrous 
tissue is most satisfactory. An elliptical 
central mass is removed by making two in- 
cisions on either side of the vertical en- 
largement starting in the heel of the 
tuberosity and by joining the incisions 
again as far anteriorly as is necessary. 
When this circumscribed mass has been 
removed, subsequent incisions are made 
into the buccal and lingual flaps to reduce 
their bulk and increase their mobility. 
These incisions should be made parallel to 


1. Thoma, Kurt H. Oral surgery. St. Louis, C. V. Mosby 
Co., 1948. 






Fig. 4—Above left: Open-faced denture in place. 
Above right: Hypertrophied tissue resulting from 
open-faced denture and enlarged anterior nasal 
spine. Below left: Postoperative view 


8 JOURNAL OF ORAL SURGERY - VOL. 16, JANUARY 1958 





Fig. 5—-Wedge excision for redundant tissue on 
alveolar crest 


the vertical axis of the alveolus and should 
be done before the flaps are elevated (Fig. 
6). This simplifies the procedure and pro- 
duces a far better result. 

After the undercuts have been re- 
moved with rongeur forceps and files, the 
buccal and lingual flaps are closed firmly 
against the bone to avoid the formation 
of new fibrous tissue as was discussed 
previously in reference to flabby ridges. 
Occasionally, the buccal flap will be 
thinner than the lingual flap and the tis- 
sues will not close neatly. This can be cor- 
rected by placing several vertical mattress 
sutures so as to evert the entire thickness 
of the buccal flap and only a portion of 
the lingual flap. These mattress sutures 
are then supplemented with interrupted 
and horizontal mattress sutures (Fig. 6). 


@ Irregular Alveolar Ridges 


The presence of isolated spicules of 
bone along the alveolar ridge is a source of 
irritation both to the patient and the pros- 
thodontist. All too often little is done to 


correct the situation except to relieve the 
prosthesis over the area. Often this is done 
repeatedly and many times fails to effect 
a cure. Surgical intervention is simple 
and expedient and produces a lasting re- 
sult. 

Perhaps the best way to avoid this 
pitfall of prosthetics is to prepare the 
ridges properly at the time of extraction. 
One of the most common sites of difficulty 
when placing a partial denture is in an 
area in which there has been an isolated 
tooth. Except in the instance of extensive 
periodontal disease, an isolated tooth in- 
variably will have alveolar bone built up 
around it. When the tooth is removed, 
this bone becomes prominent and sharp as 
compared to the adjacent ridge. It will be 
a constant source of irritation unless it is 
allowed to resorb over a period of many 
months. 

A far more satisfactory result can be 
obtained by excising this prominence of 
bone at the time the tooth is removed. 
After extraction, a short incision is made 
along the crest of the ridge, anterior and 
posterior to the socket. The buccal flap 
is reflected to expose the prominent buccal 
plate, which then is removed with rongeur 
forceps. Occasionally, a similar promi- 
nence is found on the lingual side in the 
mandibular arch. This should be excised 
also in a similar manner by reflecting the 
lingual tissue, a procedure which is not 
hazardous if it is done carefully. 

The removal of this bone produces 
an excess of buccal tissue which should 
be adjusted to the corrected bone contour. 
A small wedge of tissue is excised at both 
ends of the buccal flap adjacent to the in- 
cision, thus eliminating the soft tissue 


redundancy. Then, the flap can be closed 
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neatly against the alveolar crest (Fig. 7). 
Healing is prompt, and impressions for a 
prosthesis can be taken much sooner with- 
out fear of resorption. 

A denture placed on a poorly pre- 
pared foundation will produce _pro- 
nounced resorption over a period of time. 
Bone prominences along the crest will re- 
sorb eventually and, under constant irri- 
tation, such as that caused by a denture, 
will leave a residual fibrous mass. This 
fibrous tissue is mobile and will move 
under the denture, causing instability. 
The alveolar bone responds to this chronic 


irritation most unfavorably and continues 
to resorb. 

This problem is illustrated graphically 
by the long-term results obtained with im- 
mediate dentures which have not been 
handled correctly. In those instances in 
which the alveolar ridges have been 
trimmed properly, results are consistently 
good. On the other hand, results with 
immediate dentures inserted without sur- 
gically correcting the underlying bone 
and soft tissue are not good. Except in 


the instance of severe periodontal dis-, 


ease, the cuspid eminence of egg-shel] 





Fig. 6—Vertical and horizontal sutures for closure of reduced tuberosity 
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bone (Fig. 8), the sharp portion of inter- 
septal bone and undercut regions should 
be removed; then there will be no 
demonstrable bone resorption, and the 
patient will be far more comfortable. Re- 
lining of the denture at a later date is 
done primarily to compensate for the 
thinning out of gingival tissue after teeth 
have been removed. 


w Exostoses 


The insertion of a prosthetic ap- 
pliance over a torus palatinus or adjacent 
to a torus mandibularis is a controversial 
subject and no hard and fast rule can be 
made to handle every situation. Several 
criteria, however, may aid in determining 
if their removal is indicated. The palatal 
torus should be removed if (1) the torus 
is sufciently large to cause some displace- 
ment of the tongue after the denture is in- 
serted, (2) the overlying mucous mem- 





brane is thin and will not tolerate con- 
stant minor irritations, (3) the torus is 
excessively lobulated and irregular in con- 
tour, and (4) too much stress is placed on 
the alveolar crest by avoiding denture con- 
tact with the torus. 

The successful removal of a torus 
palatinus depends greatly on the care 
given to the soft tissues during surgery. 
The mucous membrane overlying a torus 
is thin and friable and must be handled 
with utmost care. It is reflected adequately 
by making a V incision at both ends of a 
linear incision made over the midline of 
the torus. A linear incision is suggested, 
rather than one designed to remove a 
wedge of tissue, so that there will be sufh- 
cient mucous membrane at the time of 
closure (Fig. 9). The normal contour of 
the palatal vault is concave, and the torus 
makes it convex. The circumference of 
both is about equal, and, if a wedge of 











Fig. 7—Steps in removal of excessive bone and soft tissue after extraction of isolated tooth 
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C uspid area 


Fig. 8—Cuspid eminence produced by root position 


tissue has been removed, there may be in- 
adequate mucous membrane available to 
cover the resultant concave surface. 

It is best to divide the average torus 
into four parts by means of a surgical 
round or fissured bur. A No. 8 round 
carbide bur has been found to be most 
satisfactory for this procedure. A central 
groove is made through the approximate 
thickness of the torus, followed by a 
similar cut made crosswise. The four sec- 
tions are removed individually with 
rongeur forceps or a chisel, whichever is 
more accessible. The segments are lifted 
gently from their base in order not to dis- 
turb the adjacent soft tissue, which may 
still be attached. There is no danger of 
perforating the floor of the nose even if a 
small segment of the palatal bone is in- 
cluded, which is a rare occurrence, since 
the nasal mucosa is left intact. This tissue, 
in conjunction with the oral mucosa, will 
act as a sufficient barrier until new bone 
has formed. The wound is closed with 
vertical mattress sutures to protect the thin 
mucosa at the line of incision. 

Maintaining this delicate tissue in 
proper position against the bone de- 
termines the success or failure in the re- 
moval of a torus palatinus. Some form of 


splint should be used. A full denture 








1] 


with a temporary reline is most satisfac- 
tory, and a partial denture with compound 
added to the palatal bar will act equally as 
well as a splint. If a denture is not avail- 
able, a wire crib passed through the 
alveolar ridge may be constructed and 
petroleum jelly gauze may be packed 
against the palate.” Still another technic 
may be used. An impression may be taken 
prior to surgery, a model poured, the 
torus removed from the cast and a tempo- 
rary denture made. This then is lined with 
a zinc oxide and eugenol paste at the time 
of insertion. Whichever retaining device 
is used, it should be left undisturbed for 
several days. This not only will insure 
proper position of the mucous membrane 
but will afford the patient considerably 
more comfort. 


2. Goodsell, J. O. Surgical aids to oral prosthesis. J. Oral 
Surg. 13:8 Jan. 1955. 
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Fig. 9—Linear incision for excision of torus palati- 
nus 





12 JOURNAL OF ORAL SURGERY ° 


There seems to be little difference of 
opinion concerning the removal of man- 
dibular tori in instances in which a com- 
plete prosthesis is to be inserted. The tori 
produce pronounced undercuts and, even 
if they are rather small, will be a source of 
constant irritation. When insertion of a 
mandibular partial denture is planned, 
one main factor should be considered if 
tori are present. If the design of the partial 
denture must be altered to avoid the man- 
dibular tori, then the tori should be re- 
moved. By using this criteria, the dentist 
is able to construct a more efficient partial 
denture, thus protecting the remaining 
teeth and also eliminating the possibility 
of constant irritation over the mandibular 
tori. 

In order to expose the mandibular 
torus, an incision is made along the crest 
of the ridge or, if teeth are present, at the 
crest of the lingual gingiva. A periosteal 
elevator is passed through the incision, 
and the mucoperiosteum is reflected. Care 
should be exercised to avoid invasion into 
the muscle fascia, since entrance into this 
region may cause excessive bleeding and 
postoperative discomfort. The flap is re- 
flected below the inferior aspect of the 
torus to permit easy access to the bony 
protuberance. There should be no hesi- 
tancy in extending the flap since the entire 
lingual mucoperiosteum can be reflected 
without sequela if it is properly reposi- 
tioned at the conclusion of the procedure. 

After the lingual flap has been re- 
flected sufficiently for access, the torus is 
excised with one of several instruments. 
A hand or automatic chisel is placed along 
the superior border and at the base of the 
torus. Several sharp blows are usually 
sufficient to separate the bulk of the torus, 
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and only rarely is it necessary to use a bur 
to institute a line of cleavage. The sharp 
edges of bone which remain are reduced 
with either a bone file or rongeur forceps, 
depending on preference and access. 

The closure of the operative site is 
an important part of the procedure, and 
the success or failure well may rest on the 
facility with which it is closed. When the 
torus is removed there is an excess of 
mucous membrane and a void space. This 
space should be eliminated to prevent the 
formation of a bulbous fibrous mass on the 
lingual aspect of the mandible. If the 
torus is large, then the excess tissue 
should be excised by removing a wedge 
of tissue at the site of the torus. This is 
done after the flap has been repositioned 
properly along the crest of the ridge with 
interrupted or continuous locked sutures. 
A rule of thumb is that one half of the 
mucous membrane which was over the 
torus should be excised, and this will pro- 
vide sufficient mucous membrane to close 
the resultant defect and to obliterate the 
void space. Should the torus be moderate 
in size or should there be multiple tori, 
a more simplified technic of closure may 
be used. Before returning the lingual flap 
to its normal position, a suture is placed 
through the mucous membrane which is 
directly over the torus. This is accom- 
plished by threading a needle on both 
ends of the suture and passing it through 
the tissue on the lingual aspect (Fig. 10). 
Each needle then is passed through the 
stable buccal mucosa at the lowest point 
possible. This suture is left until the rest 
of the lingual flap has been positioned 
properly, and then it is pulled up snugly 
and tied. This technic prevents the forma- 
tion of a fibrous mass by eliminating the 
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Fig. 10—Obliterating void after removal of mandibular tori 


void space. If a partial or full denture is 
available, it always should be relined and 
then it may be extended over the area of 
the excised torus to aid in stabilizing and 
positioning the mucous membrane. 


@ Inadequate Buccal and 


Lingual Sulci 


An inadequate sulcus may result 
from a number of factors, such as loss of 
alveolar height, high muscle attachments, 
enlarged frenum, scarring of mucous 
membrane and abnormal structures, such 
as a poorly positioned or prominent mylo- 
hyoid line. To discuss each of these factors 
individually would result in some repeti- 
tion of the descriptions of the surgical 
procedures. Therefore, the technic for 
sulcus extension will be covered in gen- 
eral terms, with specific reference being 
made where necessary. 





Intensive work is being done through- 
out the United States on restoring the 
height of the alveolar ridge or finding a 
substitute for it, such as implant dentures. 
The most recently published reports have 
discussed homografts and autografts with 
aorta, cartilage and bone used as mate- 
rial to be inserted beneath the mucous 
membrane along the resorbed alveolar 
crest.** Some attempts have been success- 
ful and some have not, but the studies 
are encouraging and warrant continued 
clinical evaluation in an effort to find a 
solution to one of the most perplexing 
problems in dentistry. As mentioned 
earlier, geriatric patients are increasing in 
number rapidly, and it is this group that 


3. Blackstone, C. H., and Parker, M. L. Rebuilding the 
resorbed alveolar ridge. J. Oral Surg. 14:45 Jan. 1956. 

4. Gerry, R. G. Alveolar ridge reconstruction with osseous 
autograft: report of case. J. Oral Surg. 14:74 Jan. 1956. 
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Fig. 11—Steps in operation to increase the maxillary 
vestibule 


requires assistance in the wearing of den- 
tures. 

As efforts are being made actually to 
increase the vertical height of the man- 


dible, the value of the natural mandible 
must not be overlooked. As early as 1924 
a technic was introduced for a ridge ex- 
tension in instances in which there was 
an inadequate vestibule.® Numerous modi- 
fications have been made over the years, 
but the principle is basically the same— 
utilization of what natural mandible re- 
mains by making it more accessible to 
the oral cavity in order that a prosthesis 
can be placed on it. 

As the mandible is involved the most 
frequently, it will be used to illustrate the 
surgical technic, though the same _pro- 
cedure may be used on the maxilla with 
slight modification (Fig. 11). 

The initial incision is made through 
the mucous membrane of the lower lip 
and cheek after the mucosa has been made 
taut and the depth of the new sulcus has 
been determined. The anticipated depth 
of the vestibule can be determined best 
by depressing the sulcus inferiorly along 
the mandible while the mandible and 
musculature are in a relaxed position 
(Fig. 12). From this determination, how 
much mucous membrane from the lip will 
be needed can be anticipated. The in- 
cision in the lip should be deep enough 
to include the entire mucous membrane 
when the flap is reflected (Fig. 13, above 
left). The flap is elevated by means of 
blunt and sharp dissection down to the 
labial and buccal surface of the mandible 
but not through the periosteum. Muscle 
fibers will be encountered as the mandible 
is approached, and they should be severed 
close to the bone. All too often a buccal 
ridge extension is unsatisfactory because 


5. Kazanjian, V. H. Surgical operations as related to 
satisfactory dentures. D. Cosmos 66:387 April 1924. 
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the operator fails to carry the new sulcus 
posterior to the mental nerve. An excel- 
lent technic has been described by Cooley® 
to permit posterior deepening of the sul- 
cus. 

The soft tissue flap which was started 
in the mucous membrane of the lip and 
cheek can be elevated further to expose 
the alveolar crest if necessary for the re- 
moval of a spiny ridge or bone spicule 
(Fig. 13, above right). When the flap is 
sufficiently mobile, it is sutured close to 
the mandible at the depth of the new sul- 
cus. This is accomplished best by inter- 
rupted sutures passed first through the 
mucous membrane, then into the perioste- 
um and the minimal muscle attachments 
which may remain and back through the 
mucous membrane where it is tied. This 
provides adequate immobilization of the 
flap and facilitates the removal of sutures. 
Multiple sutures are necessary to avoid 
puckering of the edge and to reduce the 
tension in any one place. 

The surgical defect produced by ele- 
vating the initial flap of mucous mem- 
brane must now be corrected. This is ac- 
complished by undermining the remain- 
ing mucous membrane of the lip and 
cheek so that it will be sufficiently mobile 
to be sutured into the depth of the new 
sulcus. The elevating and suturing is done 
in the same manner as with the previously 
described flap. Ofttimes, when this second 
flap is sutured in place, a small denuded 
area will remain at the depth of the new 
sulcus. This area naturally will scar, but 
it is of little consequence and indeed may 
aid in the retention of the denture since 
it is relatively immobile and will prevent 
displacement of the newly positioned mus- 


culature (Fig. 13, below left). 
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Point of 
incision 


Fig. 12—Point of incision for increasing mandib- 
ular vestibule , 


Once the flaps have been stabilized 
with sutures, it is important to immobilize 
them further by one of several methods. 
The patient's denture, used as a splint, is 
an excellent means of holding the soft 
tissue flaps in place. The labial flange is 
rebuilt with low fusing compound to ex- 
tend into the newly formed sulcus. The 
tissue-borne area is relined with zinc 
oxide-eugenol paste and the denture is 
inserted. The best results will be obtained 
by wiring the denture in place with two or 
three circumferential wires. If the denture 
has reasonable stability, it is not necessary 
to bring the circumferential wires against 
the mandible. The wire can be tied 
around a small rubber tube placed be- 
neath the inferior border of the mandible 
next to the skin (Fig. 13, below right). 
This simplifies the insertion of the wires 
so that they may be passed from the oral 
cavity to the skin surface with long 
straight skin needles. The denture or any 


6. Cooley, De Orr. Method for deepening the mandibular 
and maxillary sulci to correct deficient edentulous ridges. 
Oral Surg. 10:279 Oct. 1952. 
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other type of stent should be left for from tubercles, in many instances, limits the 
10 to 14 days. extension of the lingual flange and con- 

On the lingual surface of the man- sequently reduces the denture stability. 
dible, there are several anatomic features The depth of the lingual vestibule may be 
which cause some hesitation about extend- increased in the anterior regions in a man- 
ing the lingual sulcus for better denture ner similar to the procedure described for 
retention. The presence of the genial increasing the labial sulcus (Fig. 13, 








Fig. 13—Steps in technic for increasing mandibular vestibules 
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Soe / 
Excision of 
muscle 


Fig. 14—Left: Anatomical relationship of mylohyoid muscle. Right: Lingual mucosa reflected 


above right). Stabilizing the flaps with 
sutures and a denture as previously de- 
scribed is most important when increasing 
the lingual vestibule. 

Finally, there is the problem of the 
mylohyoid ridge which prevents adequate 
extension of the posterior lingual flange. 
Several technics have been described in 
the literature,” * and the technic presented 
is a modification of these procedures. Two 
factors are involved in mylohyoid exten- 
sion—(1) the sharp bony ridge of the my- 
lohyoid line and (2) the high muscle 
attachment which prevents denture ex- 
tension (Fig. 14, left). 

An incision is made along the crest 
of the ridge from the retromolar region 
to the bicuspid region. The lingual muco- 
periosteum is reflected liberally, thus ex- 
posing the mylohyoid muscle (Fig. 14, 
right). A small segment of muscle is 
excised to insure that it will not reattach 
high on the mandible and that it will be 
more inclined to rest lower in the floor 
of the mouth (Fig. 15, left). 

The mylohyoid ridge of bone is then 


removed with rongeur forceps or files. 





The liberally relaxed mucous membrane 
is then repositioned along the crest and 
sutured. The key to success is use of the 
old or a new denture which has had a 
lingual flange added to it. The denture 
is inserted after a temporary reline has 
been applied and trimmed (Fig. 15, 
right). The denture then is wired into 
place with circumferential wires and left 
in place for approximately two weeks. The 
success of the procedure is illustrated by 
the fact that the patient can tolerate an 
extensive flange with excellent retention 


and no discomfort (Fig. 16). 


@ Mandibular Prognathism 


It is not within the scope of this 
paper to discuss the surgical technics for 
the correction of a mandibular prognath- 
ism. One important aspect of the prob- 
lem, that regarding an oral prosthesis, 
however, should be mentioned. In the in- 


7. Trauner, R. Alveoloplasty with ridge extensions on the 
lingual side of the lower jaw to solve the problem of a lower 
— i a. Oral Surg., Oral Med. & Oral Path. 5:340 
April 19 


8. Caldwell, 3s. B. Lingual ridge extension. J. Oral Surg. 
13:287 Oct. 
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stance of a patient with a mandibular 
prognathism whose oral condition sug- 
gests the necessity of full dentures at any 
time in the future, the practitioner is obli- 
gated to advise the patient that a surgical 
procedure is available which, in all prob- 
ability, will improve his ability to wear 
dentures. Furthermore, it is easier to cor- 
rect a prognathous mandible if some teeth 
are present. A little foresight in handling 
this group of patients may prove to be in- 
valuable. 


@ Malignancies 


There is still a final group of patients 
who can be helped immeasurably by the 
careful planning of an oral prosthesis. 
Fortunately, each individual practitioner 
sees relatively few patients with an oral 
malignancy, but those few he does see 
require the utmost consideration. The 
eradication of the disease process may not 
fall within the general practitioner's scope 
of treatment, but the correction of any 





Fig. 15—Left: Mylohyoid muscle sectioned. 
Right: Denture inserted after closure 


resultant defect will. For example, if a 
patient has an abnormal swelling in the 
palate which is diagnosed ultimately as 
an adenocarcinoma, much can be done 
to make the patient not only more com- 
fortable but more at ease with other peo- 
ple. 

The removal of a neoplasm of this 
type usually involves the excision of a 
portion of the palate and alveolar process. 
An impression of the area should be made 
before surgery. The excess mass is re- 
moved from the plaster model, and a 
partial or full denture then is constructed 
to cover the entire defect. 

Generally, the patient can wear this 
appliance within a few days after surgery, 
and as a result the postoperative course is 
much more tolerable. The raw defect is 
protected from the mouth fluids; that the 
patient can eat comfortably and can speak 
readily is of the utmost importance. It is 
imperative that patients with this type of 
condition be treated by a team of men who 
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are familiar with the various facets of the 
problem. 


@ Conclusion 


Some of the abnormal conditions ex- 
isting in the oral cavity can be corrected 
surgically, thus aiding in the insertion of 
a prosthesis. The surgical alteration of the 
oral cavity can aid immeasurably in solv- 
ing many of the perplexing problems 
which confront the prosthodontist. These 
problems ofttimes are handled best by 
surgery rather than by attempting to cir- 
cumvent the abnormality with an inferior 
prosthetic appliance. The number of peo- 
ple who need surgery preparatory to a 
prosthesis is increasing, as is evidenced 





Fig. 16—Postoperative view of lingual sulcus 


by the increasing number of geriatric pa- 
tients, and the search should continue 
for any means whereby the patient can 
be made more comfortable and content. 


@ ANIMAL AND Human REASONING 


In forming a judgment of animal reasoning it is well to remember that we, humans, have but one 
psychology. The general idea seems to be that we should seek a special psychology, distinct from 
our own, in order to understand the animals. Nothing could be more erroneous or misleading. So 
far as we can see, the laws of mind are as constant as the laws of physics and chemistry, which 
apply equally well to oil wells and the light from Arcturus and the Pleiades. We know a little, a 
very little, of our own psychology, and that is the only measure we possess to lay upon the life of 
any creature. All thought except my own is strange to me; I am never sure of it but can only infer 
and then estimate it from the actions of the animal under observation. Whether the animal be a 
man or a bear or a parrot, I am under the same necessity to watch his actions and then infer his 
mental process from what goes on in my own head under similar circumstances. In a word, I must 
judge animals by myself, since I know no other standard. To one who judges animals in this rational 
way there is no doubt of their occasional reasoning. The only problem lies in the quality and amount 
of that reason and in the origin and cause of this whole process of history which stretches between 
us and the animal kingdom. William ]. Long.—“The Spirit of the Wild,” Doubleday & Co., 1956. 





Laryngeal stethoscope 


to monitor the respiratory exchange 


g@ Adrian O. Hubbell, D.D.S., and 
William A. Wagner, D.D.S., Long Beach, Calif. 


Adequate ventilation of the patient dur- 
ing anesthesia is the first and most im- 
portant responsibility of the anesthetist. 
Anoxia is the greatest hazard in anes- 
thesia. Its most preventable cause is ob- 
struction to respiration. This obstruction 
occurs most frequently in the throat 
region." 

Every organ and body function de- 
pends on an adequate supply of oxygen 
being delivered to the tissues to meet their 
metabolic needs. The heart is no excep- 
tion, and animal experimentation has 
shown that the intravenous barbiturates 
are as much as three and one half times 
as toxic to a hypoxic myocardium as they 
are to a well-oxygenated heart.” Obstruc- 
tion or apneic pauses of short duration 
may prove disastrous to the patient with 
a minimal functional reserve. Correction 
of an impaired airway should start with 
the first incomplete respiration.* 


m Equipment 

For the light planes of anesthesia 
used in oral surgery, the use of a stetho- 
scope is suggested to monitor the breath 
sounds at the level of the larynx. By the 
use of a proper listening device, the first 
signs of impairment of the airway by 
mucus, blood, head position or muscle 
spasm may be detected and steps taken 


to remove the causes of such impairment. 
The rate and characteristics of the respira- 
tions may be observed, and in most in- 
stances the carotid pulse is heard. 

The 1% inch flat diaphragm type 
stethoscope is fitted with an adjustable 
cotton tape and plastic tubing, and con- 
nectors are attached so that the ear plug 
and the regular stethoscope ear pieces are 
interchangeable (see illustration, above 
left). The plastic ear plug is molded from 
an impression of the auricle and external 
auditory canal. These plugs are obtainable 
from the offices which fit hearing aids. 
The plastic tubes minimize extraneous 
noise. 


w Technic 
The stethoscope may be placed in po- 


sition by the nurse when the patient is 
draped for surgery. The most effective 
position is at the level of the glottis, mid- 
way between the sternocleidomastoid 
muscle and the larynx Cillustration, above 
right). 


During anesthesia the doctor can 


1. Abuse of endotracheal anesthesia. Editorial. M.Ann. 
Dist. Columbia 21:616 Nov. 1952. 


2. Woods, L. A., and others. Cardiovascular toxicity of 
thiobarbiturates; comparison of thiopental and _ 5-allyl-5- 
(1-methylbutyl)-2-thiobarbiturate (Surital) in dogs. J. 
Pharmacol. & Exper. Therap. 95:328 March 1949. 


3. Krogh, H. W. Intravenous anesthesia in office practice 
J. Oral Surg. 13:138 April 1955. 
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Below right: Nurse monitors airway 


monitor the breath sounds by the use of 
the ear plug in his left ear and have the 
right ear free for necessary conversation 
with the other members of the surgery- 
anesthesia team Cillustration, below left). 
The regular stethoscope ear pieces may be 
used by a nurse supporting the chin. 
When the operation is completed, 
the nurse may attach the regular stetho- 
scope ear pieces and observe the respira- 
tery exchange during emergence of the 
patient from anesthesia Cillustration, be- 





Above left: Laryngeal stethoscope. Note plastic ear plug 
and tubes. Above right: Stethoscope in position. Below left: 
Surgery-anesthesia team at work with stethoscope in place. 


low right). The patient is not moved 
from surgery until swallowing occurs and 
the patient responds to spoken commands. 


@ Conclusion 


The hazards of anesthesia incident 
to hypoventilation may be reduced by 
more accurate observance of the respira- 
tory exchange. The laryngeal stethoscope 
monitors the breath sounds at the level of 
the glottis, which is the most critical point 
in the airway.—123 Atlantic Avenue. 





Effect of drilling into bone 


@ Henry C. Thompson, D.D.S., M.S., U. S. Army 


Knowledge is lacking regarding the histo- 
logic response, the mechanical effect, or the 
thermal changes caused by drilling at vary- 
ing speeds into bone. Such knowledge 
might provide a basis for determining a 
drill speed that would cause minimal 
osseous response, yet be efficient in clinical 
use. At present, oral surgeons and ortho- 
pedic surgeons apparently select drill 
speeds according to personal preference 
and experience. This study was designed 
to determine the mechanical effect, ther- 
mal change, and acute histologic response 
to drilling at varying speeds into bone. 


@ Review of the Literature 


The development of aseptic thermal 
necrosis of bone has been attributed to 
excessive speeds of drilling. ‘Thoma’ main- 
tained that this necrosis is caused by the 
heat generated by fast drilling. Anderson 
and Finlayson? state the opinion that fast 
drilling will generate so much heat at the 
pin point that an actual local cauterization 
occurs, resulting in a coagulation and 
burning of the haversian canals. The re- 
sults of this appear in one or more months 
in form of a doughnut or ring sequestrum 
(Fig. 1). The method used (hand, dental 
or electric drills) and the speed of drilling 
have been matters of preference of the 
operator. Many surgeons caution against 
rapid drilling. Thoma*® feels that slow 
speeds should be used with an occasional 
pause so that the bone will not be heated 
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by excessive friction. Converse* states an 
electric drill may be used at a slow speed 
without aseptic thermal necrosis develop- 
ing. Brown, Fryer, and McDowell’ take 
the view that substitution of the hand drill 
for a power drill is not satisfactory since 
the necessary speed of rotation for easy 
penetration of the mandible is not pro- 
vided with the hand drill. Ivy and Curtis,® 
on the other hand, prefer not to use elec- 
trically driven instruments since they feel 
there is difficulty in gauging the depth of 
penetration. Furthermore, they state that 
there is a possibility of devitalizing the 
surrounding bone by heat. 


@ Method 


To determine the early histologic re- 
sponse in bone to various drill speeds and 
to measure the thermal changes, two types 
of studies were carried out. In the first, 
extraskeletal pins were drilled into the 
mandibles of dogs at different speeds, and 
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the response of bone to these drill speeds 
was studied histologically. In the second, 
measurements of temperature of pins and 
of bone in regions adjacent to the point 
of drilling were made. 

The mandibles of dogs were selected 
for this study because the thickness and 
length of the body of the dog’s mandible 
was found to be comparable to that of the 
human mandible. The thickness provided 
resistance to drilling similar to that of the 
human mandible, and the length of the 
body of the mandible provided ample 
space for the placement of three pins on 
each side. The Winter modification of the 
Roger Anderson extraoral skeletal pin was 
used throughout this experiment. 

The hand, dental, and electric power 
drills were used in applying the pins. 
These drills were chosen because they are 
the types most frequently used by ortho- 
pedic and oral surgeons. The speed of 
rotation of the hand drill was approxi- 
mately 125 rpm. The portable dental drill 
had a speed of 1,000 rpm. The electric 
power drills were new Black and Decker 
% inch Holguns, the drilling speed of 
which could be varied by a rheostat. 
Speeds selected for use with these drills 
were 250, 500, 1,000 and 2,000 rpm. 

The rotational speed of the drills was 
measured with a Strobotoc stroboscope 
that was set to measure the desired speed. 
The speed of the pin was then adjusted 
during drilling to coincide with the strobo- 
scope, either manually for the hand drill 
or by rheostat for the dental and power 
drills. The drill speeds probably are ac- 
curate to within 25 rpm. 

Drilling time was measured by a 
stop watch and was taken as the time 
lapsed between the time when the drill 
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Fig. 1—Ring sequestrum in human mandible 
caused by thermal necrosis of bone that had re- 
sulted from rapid drilling. (From School of Den- 
tistry, University of Pittsburgh) 


point had penetrated the soft tissues and 
was in contact with the lateral cortical 
plate to the time it penetrated the lingual 
cortical plate, as judged by the amount 
of resistance encountered. All pins were 
placed above the cortex of the inferior 
border of the mandible. 

For the first study of the early histo- 
logic response in bone from various drill 
speeds, three procedures were used which 
were essentially the same for each animal. 
The selected dog was weighed and anes- 
thetized with intravenous pentobarbital 
sodium. A standard dosage of | grain per 
5 pounds of body weight was adminis- 
tered. Both sides of the lower jaw were 
clipped, shaved, swabbed with aqueous 
benzalkonium chloride and draped with 
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sterile towels in a manner designed to ex- 
pose the lateral aspect of the skin over 
the mandible. 

A sterile technic was attempted in 
all instances. Three pins were inserted at 
three different speeds on each side of the 
mandible, each pin passing through the 
outer and inner cortical plates above the 
cortex of the inferior border. The speed 
of application was controlled and the 
drilling time recorded as described. At the 
designated postoperative time, the dog was 
killed, the mandible removed, denuded 
of soft tissues and preserved in 10 per cent 
Formalin. The fixed mandible was then 
sent to the Armed Forces Institute of 
Pathology for the preparation of histologic 
sections. Three dogs were used in the first 
study. These dogs were sacrificed at 24, 48 
and 72 hours postoperatively. 

The second phase of this study was 
undertaken to determine the thermal 
changes produced in the bone and pins 
from drilling. To measure the temperature 
of the pin, a hole was bored down the 
shaft. A thermocouple connected to a cali- 
brated potentiometer was inserted into the 
hole after drilling. The temperature 
changes were found to be minimal. One 
reason for this may be that the heat was 
being conducted too rapidly away from 
the point of measurement. Thus, in order 
to determine thermal changes in bone, it 
was felt necessary to make direct measure- 
ments of bone temperature in the regions 
adjacent to the point of drilling. This was 
accomplished by inserting thermocouples 
directly into the bone, close to the points 
where the pins were to be placed. In this 
way it was possible to measure the bone 
temperature before, during, and after 


drilling. 


@ Results 


The acute histologic response in bone 
drilling was slight in the 24 and 48 hour 
sections. This response was more notice- 
able in the 72 hour sections and could be 
evaluated more easily. Longer intervals of 
time after pin insertions probably would 
have revealed even more extensive 
changes. 

Thermal changes in the external and 
internal portions of the pins were mini- 
mal. Thermal changes in the bone in- 
creased with the increase in drill speeds. 
These changes were rapid and consider- 
able, and resulted in corresponding histo- 
logic alterations. 


BONE CHANGES— The acute histologic 
reactions in bone were hyperemia, de- 
generation of osteocytes, change in bone 
stainability, tears, and fragmentation of 
the bone edges around the drill holes. 

Microscopically, necrosis of bone 
was characterized by a degeneration of 
osteocytes. The degeneration in these 
sections varied from slight, as shown by 
a lighter staining of the cytoplasm and by 
pyknosis, to a complete disintegration of 
the cell, leaving the lacunar spaces devoid 
of cellular elements. 

Hyperemia was characterized by dila- 
tation and engorgement of the vascular 
and marrow spaces surrounding the drill 
areas. Thrombosis was not observed. The 
degree of hyperemia was difficult to 
evaluate, though it seemed to be pro- 
nounced in the 72 hour section. The 
amount of hyperemia was graded as slight, 
moderate and severe. 

Chemical alterations of the matrix 
of the necrotic bone around the pin hole 
were evidenced by a deeper blue staining 
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with hematoxylin and eosin (Fig. 2). This 
change was seen in most sections at the 
deeply stained thin border surrounding 
the pin hole. At higher speeds this border 
became broader. The width of the border 
was determined by measuring its thickness 
at four points under the microscope, using 
an eye-piece micrometer, and taking the 
average of the four measurements. 

Bone sectioning caused microscopic 
tears, which appeared as parallel clefts. 
They were restricted to the necrotic 
regions around the pin holes (Fig. 2). 
This was also noted by Weinmann and 
Sicher’ in necrotic bone. They interpreted 
this as a physical alteration of bone in 
necrosis which rendered the bone more 
liable to tearing during sectioning. There 
was considerable fragmentation of the 
bone edges of the drill hole when slow 
speed was used. These small fragments of 
bone were detached from the margin of 
the drill hole, which left it scalloped and 
irregular. This fragmentation was dif- 
ferent from the microscopic tears due to 
sectioning; it was seen at the slower drill 
speeds and was interpreted as the result 
of a searing or chewing action of the drill 
when operated at these low speeds. Osteo- 
clastic activity as a result of drilling was 
not observed. 

The diameters of the drill holes were 
measured. Theoretically, these holes 
should measure 2 mm., the thickness of 
the pin. An increase in diameter was inter- 
preted to be the result of wobbling of the 
pin during application of the drill. Alter- 
ation of the shape of the hole from circular 
to ovoid or elliptic was interpreted to be 
the result of lateral movement of the drill 
during application (Fig. 3). 

Observation of the histologic _re- 
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sponse in 72 hour sections after the various 
drill speeds indicated there was less effect 
on the osteocytes when the slower drill 
speeds were used. The higher speeds pro- 
duced a moderate to severe change in 
these cells. Hyperemia was moderate at 
the first three power drill speeds and 
was severe at the other speeds above 500 
rpm. 

Mechanical effects of drilling were 
fragmentation, increased drill hole diame- 
ter, and an ovoid outline of the hole. Frag- 
mentation was severe at the slower speeds. 
This was one of the significant observa- 
tions in this study—fragmentation was 
more pronounced in drill speeds below 
500 rpm (Fig. 4). The diameter of the 
drill hole was noticeably increased in one 
dental drill section as a result of unsteady 
application with the dental handpiece in 
a pen grasp. The outline of the drill hole 
was ovoid in several sections at the higher 
power drill speeds, and indicated lateral 
movement of the drill during application. 
Increased drilling time did not produce a 
noticeably increased histologic response as 
might be expected. Drilling time was 
longer in the first experiments because of 
complications from tissue binding and the 
lack of experience of the operator. 

The bone was more easily penetrated 
with the power drill at speeds of 500 rpm 
and above than with the lower drill speed, 
hand drill, and dental drill speeds. Be- 
cause of the drill momentum, penetration 
of the drill pin through the lingual corti- 
cal plate of bone into the lingual soft tis- 
sues occurred occasionally with power 
drills at 1,000 and 2,000 rpm speeds. 


7. Weinmann, J. P., and Sicher, H. Bone and bones. St. 
Louis, C. V. Mosby Co., 1947, p. 313-338. 
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To prevent this penetration, a spring stop 
was designed to stop the drill instantly 
on release of pressure. 

The histologic findings are sum- 
marized in Table 1. 


THERMAL CHANGES—Io determine 
temperature changes due to drilling into 
bone, the external and internal tempera- 
ture of the pins, as well as the temperature 
within the bone at distances of 2.5 and 
5 mm. from the drill point were measured. 

Immediately after the placement of 
each pin in dogs | and 2, a thermocouple, 
attached to a calibrated galvanometer, was 
applied to the exposed portion of the pin. 
The observations are listed in Table 2. 
The measurement of thermal changes of 


the exposed portion of the pins showed 
only slight changes in temperature. In 
order to determine the pin temperature 
more accurately, a thermocouple was 
placed within the shaft of each drill pin. 
The results are shown in Table 3. 

Direct measurements of thermal 
changes in bone were made by inserting 
into the bone thermocouples 2.5 and 5 
mm. from the drill point (Table 4). These 
thermal determinations were statistically 
analyzed and were found to have an error 
variance of 1.9° C. The direct bone de- 
terminations show definitely that the bone 
temperature may increase considerably 
during drilling, even though the tempera- 
ture of the pin may be relatively un- 
changed. Possible reasons for this may be 





Fig. 2—Left: Low-power photomicrograph showing effect on osteocytes from drilling at 1,000 rpm. Note 
—- of deeper staining bone. Right: Regular margin produced by drilling at 2,000 rpm. Note cleft 


produced by sectioning 
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THOMPSON: EFFECT OF DRILLING INTO BONE 





Fig. 3—Low-power photomicrograph showing ovoid 
outline and increased pinhole diameter on left 
caused by lateral movement while drilling with 
dental drill 


the difference in the specific heat and in 
the thermal conductivity between bone 
and the metallic pin. If the specific heat 
of bone is lower than that of the pin, 
then less heat would be required by bone 
than by the pin, to get an equal change in 
temperature. Also, if the bone is a poor 
conductor, the heat generated by the drill 
would not be dissipated as fast and would 
tend to be retained in the region of the 
pin hole, thus elevating the temperature 
of the bone. 

The thermal changes in bone in- 
creased with the drill speeds. For example, 
at 2.5 mm. from the drill hole the rise in 
temperature ranged from 39°C. for 125 
rpm speed with the hand drill to over 
65.5°C. for speeds of 1,000 and 2,000 
rpm. Temperatures for the intermediate 
speeds fell between the two extremes. 
Comparable results were noted for the 5 
mm. distance. As indicated, these thermal 
changes were fairly large at speeds above 
500 rpm; in fact, they exceeded the scale 
of the Brown potentiometer, which can 
give a maximum reading of 65.5°C. The 
difference between the bone tempera- 
tures at 2.5 and 5 mm. also tended to in- 
crease with the speeds, and therefore with 
the temperatures, excepting, of course, in 
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those instances in which the temperatures 
were above 65.5°C., where the difference 
could not be determined. At these speeds, 
when the temperature difference could be 
noted, the temperature at 2.5 mm. was al- 
ways higher than at 5 mm., which, of 
course, would be expected. 


@ Summary 


The histologic response to drilling 
and thermal changes in bone resulting 
from it were studied in order to determine 
whether aseptic thermal necrosis could be 
controlled. 

Two types of studies were carried 
out. Extraskeletal pins were drilled in the 
mandibles of dogs at speeds of 125, 250, 
500, 1,000 and 2,000 rpm, and the re- 
sponse of the bone to these drill speeds 
was studied histologically. In the second 





Fig. 4—View of pinhole border showing fragmenta- 
tion and irregular margin from drilling at 250 rpm 
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, Darker , 
Speed Duration of | Degree of Se Diameter 
2 : : Effect on : staining 
in experiment | fragmentation Hyperemia of hole 
osteocytes of border 
rpm (hours) of edges (mm.) 
| (mm.) 
125 H 24 Severe Slight Slight 0.010 2.0 
125 H 48 Severe Slight Slight 0.025 2.0 
125 H 72 Severe Severe Severe 0.042 2.0 
250 24 Severe Slight Moderate 0.061 2.2 
250 48 Severe Slight Moderate 0.045 2.2 
250 72 Severe Slight Moderate 0.072 2.2 
Table 1 500 24 None Moderate § Moderate 0.028 2.2 
? E 500 48 None Moderate Slight 0.028 2.3 
Histologic changes 500 72 None Moderate — Moderate 0.050 2.0 
in bone 
1,000 24 Slight Moderate Moderate 0.030 2.2 
1,000 48 None Moderate Slight 0.043 2.0 
1,000 72 Slight Moderate Moderate 0.10 2.0 
1,000 D 24 None Slight Moderate 0.016 2.6 
1,000 D 48 None Slight Slight 0.026 2.1 
1,000 D 72 None Moderate Severe 0.105 = 
2,000 24 None Slight Slight 0.027 2.0 
2,000 48 None Slight Moderate 0.060 2.3 
2,000 72 Slight Severe Severe 0.107 2.0 
H: hand drill. 
D: dental drill. 


part of the study, the effect of the various 
speeds on the temperature of the pin im- 
mediately after drilling, and of the neigh- 
boring bone during drilling were de- 
termined. 

The acute histologic reactions in 
bone were hyperemia, degeneration of 


osteocytes, change in bone stainability, 
and tears and fragmentation of the bone 
edges around the drill holes. These reac- 
tions increased in severity with the in- 
creasing drill speed and were more pro- 
nounced 72 hours after the operation than 
at either 24 or 48 hours. 


| | | 
| — Drilling 





| 
} 
Speed | Method time —-| Dog 11°C.) | PH tome. 
(rpm) | | inane | Dog 2 ("C.) 
125 Hand drill 1 33.2 ~ 
Table 2 125 Hand drill 17 — 34.5 
250 Power drill 33 35 — 
External 250 Power drill 64 _ 37 
: 500 Power drill 24 36 — 
= temperatures 500 Power drill 23 — 34 
1,000 Power drill 11 34.5 — 
1,000 Power drill 9 — 35.7 
1,000 Dental drill 6 39.3 - 
1,000 Dental drill 5 — 37 
2,000 Power drill 9 36.6 - 
2,000 Power drill 8 — 34.2 
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| Drilling ‘ 
i ee ee ey 
P | (seconds) 9 : 
! ! ! 
250 Power drill 4.1 36 
Table 3 250 Power drill 33 36 
250 Power drill “4.2 36 
_ sntemal 250 Power drill 42 36 
pin temperatures 500 Power drill 3.2 37.5 
500 Power drill 48 35 
500 Power drill 3.7 36 
500 Power drill 7.7 39.2 
1,000 Power drill 2.7 36 
1,000 Power drill 2.6 37.8 
1,000 Power drill 2.5 36 
1,000 Power drill Discontinued 
2,000 Power drill 


Thermal change in the external and 
internal portions of the pins were slight. 
Thermal changes in the bone, however, 
increased with the increase in drill speeds, 
ranging from 38.3 to over 65.5°C. 

The various drill speeds studied were 
evaluated on the basis of the histologic 


reactions, thermal changes, mechanical 
effects, ease of penetration of bone and 
steadiness of application in order to de- 
termine a drill speed that would be de- 
sirable in clinical use, and would produce 
minimal histologic and thermal changes 
in bone. This evaluation suggested a de- 











Speed Method — At 2.5 mm. Bone temperature 
in rpm from pin (°C.) at 5 mm. (°C.) 
(seconds) 
125 Hand drill 20.0 39 — 
125 Hand drill 15.9 46 — 
125 Hand drill 15.2 — 37.7 
125 Hand drill 8.1 _ 38.8 
250 Power drill 4.1 39.9 os 
250 Power drill 3.3 38.3 — 
250 Power drill 4.2 _ 37.7 
Table 4 250 Power drill 42 ee 37.2 
500 Power drill 32 43.8 — 
Thermal changes 500 Power drill 48 42.7 —_— 
in bone 500 Power drill 3.7 — 37.5 
500 Power drill 77 —— 40.5 
1,000 Power drill 7.5 65.5 lover) — 
1,000 Power drill 2.7 65.5 lover) — 
1,000 Power drill 2.5 — 65.5 lover) 
1,000 Power drill 2.5 — 65.5 lover) 
1,000 Dental drill 9.4 65.5 lover) — 
1,000 Dental drill 8.0 65.5 lover) — 
1,000 Dental drill 5.5 65.5 lover) 
1,000 Dental drill 9.5 — 65.5 lover) 
2,000 Power drill 4.1 65.5 lover) — 
2,000 Power drill 5.0 65.5 lover) 
2,000 Power drill 5.0 _ 65.5 lover) 
2,000 Power drill 7.0 





65.5 lover) 
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sirable speed to be in the neighborhood of 
500 rpm with the power drill. This speed 
produced a minimal histologic response 
and thermal change in bone, and yet was 
fast enough to prevent fragmentation and 
irregular pin hole margin. It also provided 
ease of penetration of bone and steady ap- 
plication of the pin. 

Although this study has indicated a 


desirable drill speed to be 500 rpm with 
the power drill, it does not rule out the 
possibility that aseptic thermal necrosis 
could develop from its use. A further study 
of the reaction of bone to drilling at longer 
intervals of time at the different speeds 
may possibly show whether aseptic 
thermal necrosis could be prevented by 
using this drill speed. 


The use of chlorpromazine in general anesthesia 


for office procedures 


@ Stanford Stark, D.D.S., Toledo, Ohio 


Adequate premedication of patients be- 
fore the administration of a general anes- 
thetic will lessen or even eliminate appre- 
hension and tension, aid in a smoother 
induction, permit larger amounts of 
oxygen to be given which will increase 
the margin of safety, decrease secretions, 
elevate the threshold of pain, and decrease 
postanesthetic nausea and vomiting. Very 
often, particularly in children, a state of 
temporary amnesia occurs so that the 
memory of the experience is lost. 

There are many drugs used for pre- 
medication, one of the newer ones of 
which is chlorpromazine.’ In this article, 
the use of this drug as a premedicant be- 
fore general anesthesia will be discussed, 
with particular reference to postanesthetic 
nausea and vomiting. 


@ Vomiting Mechanism 


The vomiting center lies in the 
medulla. Stimulation of this vomiting 
center may be brought about by impulses 
arising in the stomach, by impulses from 
other parts of the body, from other cere- 
bral centers, and by chemical materials 
carried to it by the blood stream. A most 
important cause of vomiting, especially in 
anesthesia, is an insufficiency of blood or 
oxygen reaching the center of vomiting 
which will make the center hyperexcit- 


able. 
Albert and Coakley? state that post- 


1. The chlorpromazine used in this study was supplied as 
Thorazine by the Smith, Kline and French Laboratories, 
Philadelphia. 

2. Albert, S. N., and Coakley, C. S. The use of chlor- 
Ppromazine to control postanesthetic vomiting. Anesth. & Analg. 
33:285 July-Aug. 1954. 
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anesthetic vomiting is due to one or a 
combination of the following: (1) hyp- 
notic and analgesic drugs used for preanes- 
thetic sedation; (2) oculovestibular dis- 
turbances; (3) the central effects of some 
anesthetic drugs; (4) irritant effect on the 
gastric mucosa of certain inhalation drugs 
that are either swallowed or insufflated 
into the stomach during anesthesia, or 
(5) acidosis during anesthesia as the re- 
sult of either the anesthetic drug or re- 
tention of carbon dioxide. 


@ Action of Chlorpromazine 


Chlorpromazine was first introduced 
for use in anesthesia by Laborit of France 
in 1951. It is a synthetic compound de- 
rived from phenothiazine. It is compatible 
with both thiopental sodium and succiny]- 
choline chloride. 

The general action of the drug is one 
of depression, particularly on the central 
autonomic nervous system. A number of 
explanations as to-the exact mode of action 
have been formulated, but it is not en- 
tirely clear how the drug works. The fol- 
lowing explanation has been suggested, 
based mainly, but not entirely, on clinical 
observations.® 

The autonomic nervous system is 
concerned with processes beyond volun 
tary control and beneath consciousness. 
Through its activities, the autonomic sys- 
tem maintains the constancy of the fluid 
environment of the cells and tends to 
combat forces that will cause variations of 
this environment. 

In attempting to adjust to various 
stress stimuli, Laborit feels that this sys- 
tem overshoots the mark and this stress 
reaction (“counter-shock” phase of Labo- 
rit.) stimulates the endocrine defense 





mechanism (pituitary-adrenal response). 
In turn, the autonomic centers such as 
those of temperature regulation and vomit- 
ing become irritated and, under stress 
such as a general anesthetic, the patient 
will sweat or vomit. Laborit investigated 
many drugs in an attempt to find one 
that would restore the fluid balance under 
stress, and chlorpromazine was one of 
those investigated. 

The central effect of chlorpromazine 
is the depression of the autonomic ganglia 
of the hypothalamus. In this way, stress 
stimuli are prevented from reaching the 
pituitary gland (which in turn stimulates 
other glands) and this results in the de- 
crease or elimination of stress reaction. 
Tracts running through the hypothalamus 
are depressed so that pain stimuli passing 
through this region are reduced in 
severity. Proprioceptor stimuli passing 
through the hypothalamus are depressed 
so that the conscious patient becomes in- 
different to his environment.’ 


@ Review of Literature 


Some _ investigators*® have stated 
that the effect of chlorpromazine on vomit- 
ing is a direct depression of the vomiting 
reflex center. Dobkin, Gilbert and Lam- 
oureux® quote sources that state that the 
drug acts as an antiemetic by two mecha- 
nisms, competition for the chemoreceptor 
emetic trigger zone and by depression of 
the reticular vomiting mechanism. 


3. WVanderwater, S. L., and Gordon, R. A. Largactil in 
anesthesia. Canad. Anesth. Soc. J. 2:23 Jan. 1955. 

4. Moyer, J. H., and others. Clinical studies of an anti- 
emetic agent; chlo-promazine. Am. J. Med. Sciences 228:174 
Aug. 1954. 

5. Golden, A. A. Nitrous-oxide-oxygen potentiation, a 
chemical study. J. Am. Osteopath. Ass. 54:102 Oct. 1954. 

6. Dobkin, A. B.; Gilbert, R. G. B., and Lamoureux, L. 
Physiological effects of chlorpromazine. Anaesthesia, London 
9:157 July 1954. 
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Chlorpromazine produces a general 
hypotonia. It is considered to be ganglio- 
plegic, vagolytic, sympatholytic, anti- 
emetic, and slightly antihistaminic.* It 
will potentiate the action of hypnotics, 
analgesics, and general anesthetic agents.* 
When chlorpromazine was used as part 
of the preoperative and _preanesthetic 
medication, the other drugs ordinarily 
used for premedication such as scopola- 
mine, meperidine hydrochloride and pen- 
tobarbital sodium were given in much 
smaller doses, often 50 per cent or less 
of the dosage normally administered with- 
out chlorpromazine.*** It was found that 
less postoperative medication was needed 
to relieve pain.® Because of the potentia- 
tion of general anesthetic agents, less is 
needed for induction and maintenance. 
If the usual amount of anesthetic agent 
was given, the anesthesia was pro- 
longed.*:* For this reason, it is not advis- 
able to administer chlorpromazine after 
anesthesia is induced. 

Other clinical effects of chlorproma- 
zine that have been reported are hypo- 
tension****'* and hypothermia.® The hy- 
potension seems to be the most alarming 
side effect of the drug. Two series of cases 
have been reported** in which a number 
of vasopressor drugs (methamphetamine 
hydrochloride, methoxamine hydrochlo- 
ride, ephedrine and _neo-synephrine) 
were used to raise the blood pressure; 
however, they were found to raise the 
pressure inconsistently even when maxi- 
mum doses were used. The hypotension, 
in the presence of adequate fluid replace- 
ment, will correct itself shortly and does 
not last longer than four to six hours.* 
One report, however, states that no ap- 
preciable change in blood pressure was 





found when a comparison was made with 
a control group, and that the few patients 
who did develop hypotension responded 
to the administration of neo-synephrine 
and a change in position which placed the 
head below the feet to prevent pooling of 
the blood in the lower extremities, or to 
pressure bandages.® 

The hypotension resulting from 
chlorpromazine must be differentiated 
from surgical shock. Clinically, the symp- 
toms of shock are an ashen hue, labored 
respirations, cold and perspiring skin, 
collapsed veins, weak and steady pulse, 
cyanotic nailbeds, and fall in blood pres- 
sure. With chlorpromazine, the skin may 
be pale but it is warm and dry, and except 
for the fall in blood pressure, the other 
clinical signs of shock are absent. Actu- 
ally, chlorpromazine possesses antishock 
properties, although it is not a permanent 
protective mechanism but rather a tempo- 
rary one which operates only until the 
immediate stress situation is alleviated.’ 

In one study,° the hypothermia was 
measured by rectal, axillary, and oral 
methods. It was found that in the extremi- 
ties there was increased warmth. Both the 
hypotension and peripheral increase of 
temperature were due to peripheral vaso- 
dilation. 

Lear and his co-workers’ report that 
there was a relative absence of respiratory 
depression, and Mathews, Morris and 
Moyer® report that there was no respira- 
tory depression in the third phase of anes- 
thesia. This was probably due to the lesser 


7. Lear, E.; Chiron, A. E., and Pallin, I. M. Chlorpro- 
mazine—an adjunct to premedication. New York State J. 
Med. 55:1853 July 1955 

8. Mathews, W. A.; Morris, G. C., Jr., and Moyer, J. H. 
Use of chlorpromazine in anesthesia. Am. Pract. & Digest 
Treatment 6:360 March 1955. 
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amounts of depressant drugs such as 
morphine or meperidine hydrochloride 
that were used. Mathews* also reported 
no untoward cardiovascular effects. An- 
other report® states that experimentally 
there were less gastric secretions. 

Other observations have shown that 
the patient was less apprehensive, less ex- 
cited and was sleepier when chlorproma- 
zine was used for premedication.® Induc- 
tion was rapid and smooth with little 
coughing. 

Reports have indicated that post- 
operative nausea and vomiting were de- 
creased when chlorpromazine was used. 
Dobkin, Gilbert and Lamoureux® stated 
that in a series of 164 patients, only 2 
per cent were nauseated or vomited; the 
average in that particular hospital was 14 
per cent. Vanderwater and Gordon* re- 
ported only 8.3 per cent of 144 patients 
had postoperative emesis as compared 
with 41 per cent that has been reported 
elsewhere when chlorpromazine was not 
used. Albert and Coakley’ reported that 
the incidence of vomiting was only 13 per 
cent as compared with 28 per cent in a 
control group. 

All the observations so far discussed 
have been made on hospitalized patients. 
Chlorpromazine was administered to these 
patients in much larger doses than was 
used in the series to be discussed herein. 
In most instances, the drug was adminis- 
tered either intramuscularly or intra- 
venously with morphine or meperidine 
hydrochloride and scopolamine or atro- 
pine. The dosages in one series® consisted 
of 150 mg. chlorpromazine administered 
the evening before and 50 mg. intra- 
muscularly at least one hour before sur- 
gery. Another series of patients were pre- 





medicated with 50 mg. chlorpromazine 
orally one hour before surgery,” whereas 
another group was given 12.5 mg. to 25 
mg. intramuscularly 45 minutes before 


surgery.® 
@ Methods and Results 


Four different groups of patients 
were given a general anesthetic. The pa- 
tients were unselected and all anesthetics 
were given in the office on an outpatient 
basis. The duration of anesthesia was 
measured from the moment of induction 
until the patient began to respond and 
the mask was removed from his face. The 
recovery time was considered to be from 
the conclusion of the surgery until the 
patient responded. 

The patients in Series 1 were pre- 
medicated with secobarbital sodium, 1.5 
grains, orally, and chlorpromazine, 25 
mg., orally one half to one hour before 
induction of anesthesia. The anesthetic 
used was nitrous oxide-oxygen and tri- 
chloroethylene. Eighty-three administra- 
tions of anesthesia were given to 82 pa- 
tients whose ages ranged from 14 to 52, 
with the average being 28. The duration 
of anesthesia ranged from 5 to 60 minutes, 
the average being 7.5 minutes. In the 
majority of instances in this group, the 
anesthesia lasted between 5 and 10 min- 
utes; only six extended longer than ten 
minutes. In this group of patients, 14.4 
per cent developed postanesthetic vomit- 
ing or nausea (nausea in 3, slight vomiting 
in 8, and severe vomiting in 1). 

The patients in Series 2 all received 
1.5 grains of secobarbital sodium orally 
and chlorpromazine, 25 mg., orally, one 
half to one hour before the anesthetic was 
administered. The anesthetic consisted of 
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thiopental sodium (2.5 per cent solution) 
which was maintained with nitrous oxide- 
oxygen and trichloroethylene. These pa- 
tients were given atropine, 1/150 grain, 
intravenously, immediately before induc- 
tion with the thiopental sodium. One 
hundred and twenty-eight patients  re- 
ceived 131 anesthesias. The ages of these 
patients ranged from 15 to 67, the aver- 
age being 30. The duration of anesthesia 
ranged from 5 to 60 minutes, with an 
average of 15 minutes. In 5.4 per cent 
of this group there was _postanesthetic 
vomiting (6 slight and 1 moderate). 

The patients in Series 3 received .75 
grain secobarbital sodium orally and 
chlorpromazine, 50 mg., one half to one 
hour before the anesthetic was adminis- 
tered. Thiopental sodium, 2.5 per cent, 
with nitrous oxide-oxygen and trichloro- 
ethylene, was the anesthetic used. One 
hundred and_ seventy-one anesthesias 
were administered to 166 patients whose 
ages ranged from 14 to 64, the average 
being 29. The duration of anesthesia 
ranged from 3 to 90 minutes, the average 
being 17.7 minutes. In this group there 
was 4.1 per cent incidence of postanes- 
thetic nausea and vomiting (all very 
moderate). It was also noted that an aver- 
age of 15 cc. of the 2.5 per cent solution 
of thiopental sodium was used for induc- 
tion. Recovery time was prolonged in 15 
patients (8.8 per cent). 

The patients in Series 4 all received 
1.5 grains of secobarbital sodium orally 
one half to one hour before the anesthetic 
was administered. No chlorpromazine 
was given to this group. One hundred and 
two anesthesias were administered to 98 
patients; thiopental sodium (2.5 per cent) 
was the drug used with nitrous oxide- 


oxygen and _ trichloroethylene mainte- 
nance. The ages of the patients ranged 
from 15 to 63, the average being 30. The 
duration of anesthesia ranged from 3 to 
57 minutes, the average being 15.5 min- 
utes. The average amount of the 2.5 per 
cent solution of thiopental sodium used 
for induction was 14.1 cc. In this group, 
seven patients (6.8 per cent) experienced 
moderate postanesthetic nausea and vomit- 
ing. Recovery time was prolonged in 11 
patients (10.7 per cent). 


@ Observations 


When nitrous oxide-oxygen, _ tri- 
chloroethylene anesthesia was used (Series 
1) the incidence of vomiting was less 
when compared with that reported else- 
where,” ** but was more than was expe- 
rienced by the group that was not given 
chlorpromazine (Series 4). Because the 
type of anesthetic given to the patients 
in Series 4 was different from that given 
the patients in Series 1, no satisfactory 
comparison can be made. The incidence 
of vomiting in the patients in Series 2 
and 3 was somewhat less than in the 
gioup which did not receive chlorproma- 
zine. 

When only 25 mg. of chlorproma- 
zine was used, the side effects such as 
indifference to environment, drowsiness, 
the need for less of the anesthetic, pro- 
longed recovery time, and the absence of 
coughing during induction were not seen. 
When 50 mg. of the drug was used, many 
of the patients were indifferent to their 
surroundings, the induction was smoother 
and without coughing, and on recovery, 
they appeared to be in a happier frame 
of mind. The percentage of patients (8.8 


per cent) in whom recovery time was pro- 
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SMALL—YOUNG: FAMILIAL OSSEOUS DYSPLASIA 


longed was only slightly less when 
chlorpromazine was used. The only un- 
toward side effect noted with chlorproma- 
zine was that a few patients who were 
under the anesthetic for a longer time 
appeared to have a pale, warm and dry 
skin on recovery. The blood pressure was 
not taken at the conclusion of the anes- 
thesia. 

Chlorpromazine seems to be benefi- 
cial when used as premedication prior to 
administration of a general anesthetic. 
When 50 mg. is used, the patient is in a 
better frame of mind which makes the 
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administration of an anesthetic easier and 
safer. Perhaps dosages larger than those 
reported would be better; however, it re- 
mains to be demonstrated that larger 
dosages are safe and that they have a mini- 
mum of undesirable side effects when 
given to an outpatient who is to undergo 
general anesthesia. There was no demon- 
strable difference between the occurrence 
of postoperative nausea in the group in 
which chlorpromazine was used and that 
in which the drug was not used. Further 
investigation of this factor is indicated.— 
723 Phillips Avenue. 


Familial osseous dysplasia of the jaws 


@ Irwin A. Small,* D.D.S., and Malcolm C. Young,t M.D., Detroit 


The disease which we have chosen to 
designate familial osseous dysplasia of the 
jaws is a lesion peculiar to children and 
is characterized by the presence of multi- 
ple sites of expansion of the jawbone by 
fibrous tissue, with histologic features 
similar to giant cell tumor of bone. Nine- 
teen instances of the disease occurring in 
eight families have been reported.’* The 
entity has been variously called “familial 
fibrous swellings of the jaw,” “multiple 
giant cell tumors” and “familial intra- 
osseous fibrous swellings of the jaws.” 
Perhaps the most colorful and certainly 
the most popular term has been “cherub- 
ism,” which stems from the cherubic 
facies of some of the patients. 





The condition is not apparent at 
birth but appears between the ages of two 
and seven years.* There is no predominant 


sex incidence. The body of the mandible 


*Department of oral surgery, Sinai Hospital. 

tResident in pathology, Detroit Receiving Hospital. 

1. Jones, W. A. Familial multilocular cystic disease of 
jaws. Am. J. Cancer 17:946 April 1933. 

2. Jones, W. A. Further observations regarding familial 
multilocular cystic disease of jaws. Brit. J. Radiol. 11:227 
_ 1938. 

Jones, W. A.; Gerrie, ): ,, and Pritchard, J . Cherubism— 
familial fibrous dviplsia of jaws. J. Bone & Joint Surg. 
32-B:334 Aug. 1950 

4. Caffey, de ary Williams J. L. Familial fibrous swelling 
of jaws. Radiology 56:1 Jan. 1951. 

5. Waldron, C. A. Familial incidence of bilateral giant- 
cell tumors of jaw. Oral Surg., Oral Med. & Oral Path. 4:198 
Feb. 1951. 

6. Bruce, K. W.; Bruwer, M. B., and Hossady, R. L. 
Familial intraosseous fibrous swellings of the jz 
ism’’). Oral Surg., Oral “yn & Oral Path. 6: 595 (Vi 1953. 

7. Brannin, D. E., and Chri R. O. Bil 1 giant 
cell tumors of the Ba in siblings: report of cases. J. 
Oral Surg. 12:247 July 1954. 
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is the most frequent site, and the involve- 
ment is always bilateral. The maxilla may 
be similarly affected. These bones are 
greatly expanded, and the cortex is at- 
tenuated, without evidence of periosteal 
new bone formation. Facial deformity is 
the usual complaint. The disease is pain- 
less, the affected areas are not tender and 
pathologic fracture has not occurred in 
reported instances. 

The rate of expansion of the jaws is 
greatest in the first two years after onset 
and, thereafter, remains stationary or 
progresses slowly for four or five years.* 
With puberty there is a great improve- 
ment in facial appearance which, surpris- 
ingly, is not paralleled by any roentgeno- 
graphic changes in the jaws. 

The lesion in the mandible appears 
roentgenographically as cystlike areas of 
radiolucency and as multilocular and 
sharply defined. These usually extend 
from the molar region to the sigmoid 
notch. The cortex is expanded and thin. 
The teeth in the area are usually displaced 
and frequently are absent. In the maxilla 
there is diffuse poorly defined involve- 
ment usually in the region of the tuber- 
osity. There is less noticeable displace- 
ment of teeth than in the mandible, but 
permanent second and third molars fre- 
quently are absent.® This last observation 
may not be correct because the presence 
of permanent second and third molars is 
difficult to demonstrate in this age group. 

The roentgenographic findings oc- 
casionally are difficult to distinguish from 
those of other lesions of the jaw, such as 
true giant cell tumor, fibrous dysplasia, 
odontogenic cyst, ameloblastoma and 
osteitis fibrosa cystica. Bilateral occurrence 
should bring to mind the possibility of 


familial osseous dysplasia although odon- 
togenic cysts also may occur bilaterally. 
Because it is impossible to establish a 
diagnosis on the basis of roentgenograms, 
it is imperative that a biopsy be performed 
in order to prevent unnecessary radical 
surgical intervention. 

The tissue is soft, fibrous or friable 
and mottled gray or red-brown. There is 
considerable variation in the histologic 
appearance. The predominant component 
is mature fibrous tissue, with a whorled 
pattern and containing a significant de- 
posit of collagen. In some areas there are 
aggregates of multinucleated giant cells 
in a matrix of plump spindle-shaped cells, 
which either form or are adjacent to a rich 
network of small vascular channels. These 
areas are very cellular and resemble true 
giant cell tumors. Metaplastic bone for- 
mation occurs in some instances but is a 
minor feature when present, and, in the 
instances reported, was apparent only in 
the maxillary lesions. 

The form of treatment most com- 
monly employed has been curettage. This 
has been conservative and by no means 
complete in some instances and yet has 
produced uniformly good results. There 
have been occasional recurrences but no 
evidence of progressive growth or develop- 
ment of a malignant neoplasm. 


w Case 1 


History—An eight year old white 
boy who was first seen in February 1957 
had a one year history of bilateral man- 
dibular swelling. There were no subjec- 
tive symptoms, but the child had become 
sensitive and withdrawn because of his 
chipmunk-like appearance. The mother 
indicated she had an older son who also 
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SMALL—YOUNG: FAMILIAL OSSEOUS DYSPLASIA 


Fig. 1 (Case 1)—Left: Bilateral 
mandibular expansion before sur- 
gery. Right: Result one month 
after surgery 


had a tumor of the jaw which had been 
operated on. She also had two inter- 
mediary daughters who, on examination, 
presented no evidence of having similar 
involvement. The mother spoke only 
broken English and further information 
was obtained from the older son (Case 
2). Lateral jaw roentgenograms revealed 
a bilateral multilocular cystic lesion of the 
mandible. Biopsy was made of the lesion, 
and it was reported to be giant cell tumor 
of the mandible. The patient was ad- 
mitted to Sinai Hospital for medical 
evaluation, laboratory studies and surgical 
treatment. The history taken on admission 
and the systemic review did not contribute 
further information. 


PHYSICAL EXAMINATION—Except for 
the orofacial region, the physical examina- 
tion was essentially negative. Oral exami- 
nation revealed the bilateral lesion of the 
mandible which gave the child a “chip- 
munk” facies (Fig. 1). The expansion 
appeared only externally and extended 
from the first molar area to the coronoid 
process. There was no displacement of 
teeth and no expansion of the lingual 
cortex. The masses were not tender and 
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were very hard. The lesion had expanded 
laterally into the buccinator muscle to 
such an extent that it was not possible to 
outline the periphery within the mouth. 
There were several palpable lymph nodes 
in each submaxillary triangle but the 
cervical chain was not palpable. A few 
days prior to admission to the hospital for 
surgery an epulis was noted to have 
formed on the gingiva in the right man- 
dibular lateral incisor region (Fig. 2). 


ROENTGENOGRAPHIC EXAMINATION— 
The skull, chest, pelvis and long bones 
were normal. The roentgenographic report 
on the mandible stated that expanding 
lesions were present in both sides of the 
mandible involving the posterior body and 
extending into the rami (Fig. 3). Many 
unerupted teeth were present. Some sep- 
tums were present within the lesion giving 
the appearance of loculi. The differential 
diagnosis was among giant cell tumor, 
ameloblastoma, fibrous dysplasia and bone 
cyst. 


LABORATORY EXAMINATION — The 
blood count, bleeding and clotting times 
and the findings on urinalysis were within 
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Fig. 2 (Case 1)—Epulis of giant-cell type that de- 
veloped during ten day period before surgery 


normal limits. Blood chemistry studies 
revealed that the serum inorganic phos- 
phorous level was 5.6 mg. per hundred 
milliliters, the serum calcium level 10.2 
mg. per hundred milliliters and the alka- 
line phosphatase level 9.9 Bodansky units. 
The blood urea nitrogen level was 19.6 
mg. per hundred milliliters. Consultant 
opinion on the slightly elevated blood 
phosphorous and urea nitrogen levels and 
the elevated phosphatase value was that 
they were not significant in view of the 
presence of osteolytic lesions in an actively 
growing child. ; 


SURGICAL PROCEDURE — With the 
patient under intravenous nasotracheal 
anesthesia, a linear incision was made 
from the coronoid process of the right side 
of the mandible, along the anterior border 
of the ramus and interproximally along 
the marginal gingiva to the midline. A 
vertical incision was then made into the 
labial vestibule. 

A small epulis which was attached 


to the marginal gingiva and had been 


previously noted was excised and sub- 
mitted for histologic examination as a 
separate specimen. The bone underlying 
the epulis appeared to be intact. The 
mucoperiosteal flap was raised, and the 
buccinator muscle was reflected from the 
expanded bony cortex. In some areas the 
bone was so thin that the contour could 
not be followed with a blunt instrument, 
but, on close inspection, the periosteum 
was found to be intact and no evidence of 
invasion of muscle was seen. The buccal 
fat pad was encountered as the dissection 
approached the coronoid process. This 
necessitated retraction throughout the 
procedure. 

By means of a large spoon curet, the 
bulk of the mass was enucleated (Fig. 4). 
The first and second permanent molars, 
though not involved in the lesion, were 
removed for better access. The abscessed 
deciduous teeth were also removed. The 
lesion was found to have extended into 
the coronoid process and to have _per- 
forated the cortex medial to the sigmoid 
notch. The bulk of the expanded cortex 
was removed by rongeur forceps, but, as 





Fig. 3 (Case 1)—Posteroanterior view of mutltiloc- 
ular, bilateral expansion of mandible 
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previously noted, the lingual cortex was 
completely intact and appeared to be un- 
involved. The surgical defect was. irri- 
gated, dried and inspected for soft tissue 
remnants. A few small areas that were 
difficult to visualize were cauterized with 
phenol and alcohol. The mucoperiosteal 
flap was then reapproximated with silk 
sutures and a nitrofurazone (Furacin) 
gauze dressing was placed in the defect. 

The patient's postoperative recovery 
was uncomplicated. Anesthesia of the 
right mental nerve persisted for three 
weeks. Eight weeks later the excision was 
performed on the left side in similar 
fashion. The postoperative course was un- 
eventful. The improvement in the facial 
appearance was apparent. 


PATHOLOGICAL stubDIES— I he excised 
tissue from the mandible presented two 
patterns. It was composed predominantly 
of mature fibrous connective tissue with 
well-formed blood vessels and collagen 
fibers. In what appeared to be the more 
central areas, there were aggregates of 
multinuclear giant cells, with stellate 
cytoplasmic borders, surrounded by plump, 
spindle-shaped cells (Fig. 5, above left). 
At the periphery the fibrous tissue was 
more compact and the cells assumed a 
radial alignment at the margin (Fig. 5, 
above right). Metaplastic bone was not 
present. 

The epulis presented a microscopic 
picture similar to the giant cell areas in 
the mandibular lesion, but it was more 
cellular and did not contain collagen or 
fibrous connective tissue (Fig. 5, below). 


cOMMENT— The preoperative biopsy, 
the familial history and the roentgeno- 
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Fig. 4 (Case 1)—Interior of surgical defect showing 
multiloculation and prominent bony septums after 
curettage 


graphic and laboratory findings indicated 
the nature of the lesion. The question 
arose as to the indications for surgery. The 
possibility of fracture of the greatly 
weakened mandible was considered, espe- 
cially since the patient was in a very 
active age group. This could create a 
serious problem as to management. The 
cosmetic appearance has been mentioned 
previously, and this had already created 
some personality problems. The improved 
facial contour and improved social be- 
havior which followed were considered to 
have justified the surgical procedure for 
this self-limiting disease. 


@ Case 2 


The first part of the following case 
report is published through the courtesy 
of Marvin Revzin. 


History—The 16 year old brother of 
the first patient was first seen at Detroit 
Receiving Hospital in January 1954, at 
which time he presented a hard, expand- 
ing lesion of the left side of the mandible 
(Fig. 6) and an epulis of the left maxilla 
(Fig. 7). There were no subjective symp- 
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toms. A biopsy specimen of the left maxilla 
was reported as being “central giant cell 
tumor.” The patient stated that bilateral 
mandibular swellings were noted at about 
the age of three years and that at the age 
of six the lesions in the right and left 
sides of the mandible were operated on in 
Naples, Italy. The remainder of the his- 


tory and physical examination were essen- 
tially negative. 


ROENTGENOGRAPHIC EXAMINATION— 
Roentgenographic examination disclosed a 
multilocular, cystic expansion of the left 
side of the mandible from the bicuspid 
area to the midportion of the ascending 











Fig. 5 (Case 1)—Above left: Section showing vascular 
spindle-cell matrix and clusters of multinuclear giant 
cells from right side of mandible (hemalum, phloxine 
and safranin stains). Above right: Fibrous tissue from 
lesion of right side of mandible (same stains). Below: 
Representative field of section of small epulis which, 
although it is more cellular, has components similar 
to those in section shown above left 


ramus (Fig. 8). The right side of the 
mandible contained two periapically dis- 
eased teeth, with large granulomas and a 
residual cystic defect in the anterior por- 
tion of the right ramus. An occlusal view 
of the left maxilla revealed an expanding 
cystic lesion of the anterior and lateral 
maxillary antral walls from canine fossa 
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SMALL—YOUNG: FAMILIAL OSSEOUS DYSPLASIA 


to tuberosity. There was also a similar 
lesion in the right maxilla. 


LABORATORY EXAMINATION—Results 
of complete blood count and urinalysis 
were normal. The blood urea nitrogen 
level was 13 mg., the serum calcium level 
was 11.6 mg. and the serum inorganic 
phosphorous level was 6.1 mg. per 
hundred milliliters. Alkaline phosphatase 
determinations were not carried out in 
this instance. 


SURGICAL PROCEDURE—The surgical 
procedure consisted of curettage of the 
involved regions of the maxilla and man- 
dible. The postoperative course was un- 
complicated, and healing took place satis- 
factorily. 


PATHOLOGICAL EXAMINATION — The 
tissue from each maxilla presented the 
histologic features described in the first 
case report. There were many areas in 
which the tissue was moderately vascular 
and composed of uniform plump spindle- 
shaped cells interspersed with multi- 
nuclear giant cells. These blended with 
partly collagenized fibrous tissue, which 
in turn merged into areas of metaplastic 
bone spicules. The areas with giant cells 
predominated and were characterized by 
a very even distribution of multinuclear 
cells resembling true giant cell tumor of 
bone (Fig. 9, above left and right). 

The patient was subsequently seen 
18 months later in July 1956, and a recur- 
rence was noted in the right side of the 
mandible. This was in the form of a large 
sessile mass of soft tissue, red and granu- 
lomatous in appearance and attached to 


the body of the right side of the mandible. 
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Fig. 6 (Case 2)—Older brother of patient in Case | 
before surgery (1954). Surgery had been performed 
seven years previously in Naples, Italy 





Fig. 7 (Case 2)—Epulis of left maxilla (1954) 


A biopsy performed at this time revealed 
a histological pattern identical with that 
in the lesions previously removed from 
the maxillae (Fig. 9, below). The patient 
did not return for further care and was 
then lost to follow-up examination. 
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SUBSEQUENT TREATMENT—The pa- 
tient was first seen by us in February 
1957, having been brought in by his 
mother and younger brother. He stated 
that he had been seen at still another hos- 
pital in December 1956, where another 
biopsy specimen had been taken. Then 
he had been referred to the radiology de- 
partment of the hospital, where radio- 
therapy was started and continued for a 
six week period. When seen by us during 
the treatment of the younger brother, he 
still had the large sessile lesion of the 
right side of the mandible approximately 
5 cm. in diameter (Fig. 10). He was ad- 
vised that surgery at this time was contra- 
indicated since he had received extensive 





Fig. 8 (Case 2)—Posteroanterior view of bilateral 
mandibular lesions showing involvement of left 
maxilla (1954) 


irradiation to the mandible. At the time 
of writing some regression of the lesion 
was noted. 


@ Discussion 

There has long been controversy over 
the etiology and classification of bone 
lesions containing giant cells. Certain 
conditions formerly diagnosed as giant 
cell tumors or variants of them are now 
separate and well-recognized entities. 
Much of the confusion has been elimi- 
nated by publications by Jaffe, Lichten- 
stein and Portis* and by Lichtenstein® 
writing alone in which their rigid criteria 
for diagnosing true giant cell tumor of 
bone are stated. According to them, true 
giant cell tumor is seldom, if ever, ob- 
served in patients under 20 years of age. 
The majority of giant cell tumors develop 
in the lower end of the femur, the upper 
end of the tibia or the lower end of the 
radius. Occasionally giant cell tumors are 
observed in the jaws. Histologically, the 
giant cell tumor consists of spindle-shaped 
cells meagerly interspersed with  col- 
lagenous fibrils and with multinuclear 
giant cells being irregularly scattered 
throughout the tumor. Jaffe and co- 
workers* grade the tumors as I, II or III 
from the appearance of the spindle cells, 
grade I being the best differentiated tvpe. 
Lichtenstein’ states that even a grade I 
tumor presents little evidence of fibrous 
or collagenous differentiation. These fea- 
tures serve to distinguish between the dis- 
ease described in this paper and giant cell 
tumors of the jaws. 


8. Jaffe, H. L.; Lichtenstein, L., and Portis, R. B. Giant 
cell tumor of bone; its pathologic appearance, grading, sup- 
posed variants and treatment. Arch. Path. 30:993 Nov. 1940. 

9. Lichtenstein, Louis. Bone tumors. St. Louis, C. V. 
Mosby Co., 1952. 
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Fig. 9 (Case 2)—Sections of tissue removed in 1954. 
Above left: Structure that was predominant in tissue 
removed from right maxilla. It resembles true giant 
cell tumors of bone. Above right: Fibrous connective 
tissue containing metaplastic bone from left maxillary 
lesion. Below: Recurrent lesion of right side of man- 
dible (hematoxylin-eosin stain used on all sections) 


Other authors’? have suggested 
previously that this lesion might be a 
manifestation of latent hyperparathyroid- 
ism. Against this theory is the fact that 
neither the patients in the cases presented 
in this paper nor those in the cases pre- 
sented in previous reports showed clinical 
or metabolic indications of parathyroid 
dysfunction. 

Several authors**?° have concluded 
that the condition was fibrous dysplasia. 
The work of Schlumberger™ frequently 
has been cited in support of this conclu- 
sion. Monostotic fibrous dysplasia as de- 
fined by Schlumberger, however, is 
histologically characterized by interlacing 
whorls and bundles of well-vascularized 
connective tissue, containing metaplastic 












bone as a prominent feature. Rather in- 
frequent large multinuclear cells Costeo- 
clasts) are present adjacent to spicules of 
metaplastic bone and appear to absorb the 
newly formed bone. In contrast, there is a 


10. Waldron, C. A. Giant cell tumors of the jaw bones. 
Oral Surg., Oral Med. & Oral Path. 6:1055 Sept. 1953. 
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Fig. 10 (Case 2)—Recurrence of lesion in right side 
of mandible (1957). Above: Giant cell lesion which 
was sessile, red in color, granulomatous in appear- 
ance and spongy to palpation. Below: Roentgeno- 
gram of right side of mandible showing osteogenesis 
within soft tissue mass 


paucity of metaplastic bone in the speci- 
mens examined in the cases reported in 
this paper and in the descriptions and 
illustrations of specimens obtained in 
previous cases. In addition, giant cells are 
a prominent feature of this lesion, in dis- 
tinction to fibrous dysplasia. 

The lesion formerly known as ossify- 
ing fibroma of the jaws and classified by 
Schlumberger" and others’? as fibrous 
dysplasia presents similar clinical features. 
This disorder, however, is neither familial 
nor multiple, and the pathological features 


are the same as those of fibrous dysplasia 
elsewhere in the skeleton. In fact, Jaffe 
has stated that fibrodysplastic lesions are 
likely to be ossified more heavily in jaw- 
bones than in other skeletal parts.’ 
Geschickter and Copeland have dis- 
cussed a series of cases classified by them 
as giant cell tumors of the jaws, the pa- 
tients in which presented a number of 
features similar to those in the present 
case reports.’*"* All of their patients had 
single lesions, mostly in the mandible, 
and the clinical course was benign after 
conservative curettage. The ages a their 
patients ranged from 10 to 25 years, and 
familial or multiple occurrence was not 
described. Jaffe,’ apparently discussing 
the same type of lesion as Geschickter and 
Copeland, proposed the term “reparative 
giant cell granuloma” to emphasize that 
these were not neoplasms, that they follow 
a benign course and that they appear to be 
classified best as a reaction to injury. The 
lesions were composed of tissue closely re- 
sembling that in the cases presently re- 
ported. Some cases appeared identical to 
those reported here. According to Jaffe 
“reparative giant cell granuloma” is com- 
posed histologically of a loose vascular 
matrix of small spindle cells, with areas 
of hemorrhage, clumps of giant cells and 
microscopic areas of edema and cyst for- 
mation. Delicate trabeculae of osteoid and 


11. Schlumberger, H. G. Fido i" lasia of single bones 
(monostotic fibrous dysplasia) . urgeon 99:504 Nov. 
1946. 


12. Berger, Adolph, and Jaffe, Henry L. Fibrous (fibro- 
osseous) dysplasia of jaw bones. J. Oral Surg. 11:3 Jan. 1953. 

13. Geschickter, Charles F., and Copeland, Murray M. 
Tumors of bone, ed. 3. Philadelphia, J. B. Lippincott Co., 
1949. 


14. Geschickter, C. F. Tumors of jaws. Am. J. Cancer 
24:90 May 1935. 


15. Jaffe, H. L. Giant-cell reparative granuloma, trau- 
matic bone cyst and fibrous (fibro-osseous) dysplasia of the 
jawbones. Oral Surg., Oral Med. & Oral Path. 6:159 Jan. 
1953. 
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bone are present between the lobules. 

It is our opinion that the entity under 
discussion is closely related to “reparative 
giant cell granuloma,” but injury, at least 
of an obvious nature, has not been an in- 
citing cause in any case reported to date. 
Moreover, Bruce and co-workers® main- 
tain that trauma is practically ruled out 
on the basis of multiple tumor sites. Also, 
the term “granuloma” does not seem en- 
tirely adequate because of the way it is 
commonly employed by pathologists. It 
would appear preferable to classify this 
disorder as a dysplasia of bone but as a 
type distinct from fibrous dysplasia. Al- 
though the adjective “osseous” is not en- 
tirely suitable, we feel that the term 
“familial osseous dysplasia” is a reasonable 
designation for this entity. 


@ Summary 


Multiple lesions of the jaws, a con- 
dition which previously has been desig- 


@ Moratity AND THE AGES 
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nated “cherubism” and “familial intra- 
osseous fibrous swellings of the jaws,” 
occurred in two brothers. 

The lesion may clinically and roent- 
genographically resemble giant cell tumor, 
fibrous dysplasia, odontogenic cyst, amelo- 
blastoma and osteitis fibrosa cystica. Bi- 
lateral occurrence and familial incidence 
are suggestive of the presence of the 
lesion. A biopsy is imperative to establish 
diagnosis. 

The treatment consists of conserva- 
tive surgical excision and curettage. Re- 
currence is possible after incomplete re- 
moval, but continued progressive growth 
or development of a malignant neoplasm 
has not been reported. 

Because of the multiple sites and 
familial occurrence, the early age of onset, 
the uniformly benign behavior and certain 
distinguishing pathologic features of this 
disease, the term “familial osseous dys- 


plasia” is proposed. 


The man in an airplane is not necessarily less devoted to truth, justice, and charity than his fore- 
fathers traveling in oxcarts. Virtue does not necessarily go with primitive plumbing, and human 
dignity can be nurtured in a skyscraper no less than in a log cabin.—David Sarnoff. 





Static bone cavities of the mandible: 


review of the literature and report of case 


@ Herbert F. Bernstein,* D.D.S., Jamaica, N. Y.; Robert C. Lam,+ 
M.D., and Francis W. Pomije,{ D.D.S., Leavenworth, Kan. 


The static bone cavity of the mandible is 
a radiolucent lesion which occurs below 
the inferior alveolar canal, somewhere be- 
tween the angle and the first molar region. 
It has been variously called a latent cyst, 
embryologic defect and solitary cyst of the 
mandible. 

The lesion referred to was first de- 
scribed by Stafne,’ who reported 33 in- 
stances of a unilateral solitary bone cavity 
situated near the angle of the mandible. 
He also recorded one instance in which 
the lesion was bilateral. The cavities were 
discovered by roentgenographic examina- 
tion. 

The cavities were described as being 
1 to 3 cm. in diameter and situated below 
the mandibular canal in the region as far 
forward from the angle as the third molar. 


Most of them appeared to be confined to 
the cancellous portion of the bone, but many, 
and particularly those of larger size extending 
to the outer surface of the bone, interrupted the 
continuity of the inferior border of the man- 


dible. 


Stafne further stated that roentgeno- 
graphically the walls of the cavity were in 
general denser and thicker than those seen 
in bone cavities produced by epithelium- 
lined cysts of dental origin. 

The condition was asymptomatic in 
all his patients, and no history of trauma 
could be elicited in any instance. Physical 


examinations failed to reveal any related 
factors, and serologic reactions were nega- 
tive in all the patients. In 21 of his pa- 
tients, roentgenograms had been made of 
one or more bones other than the jaws, 
and of these the majority were negative 
for any changes. Of the few which were 
positive, the changes were associated with 
arthritis. This was understandable, since 
the patients’ ages ranged from 33 to 72. 
Twenty-eight of the patients were men, 
and six were women. 

Five of the cavities were observed 
again, one as late as 11 years after initial 
examination; but none was found to show 
any change or increase in size. 

Stafne did not obtain specimens 
from any of the lesions, and thus he said 
that his discussion of the possible nature 
of the cavities was a matter of conjecture. 


He thought the findings might suggest an 


epithelium-lined cyst, some forms of poly- 


cystic disease, solitary cyst or a congenital 
defect. Since he considered the origin of 
an epithelium-lined cyst below the man- 
dibular canal as improbable, having found 


From the U. S. Penitentiary Hospital, Leavenworth, Kan. 


*Formerly, senior assistant dental surgeon (R), U.S. Public 
Health Service; at present, oral surgery resident, Queens 
General Hospital. 


tSenior surgeon, U.S. Public Health Service. 
tSenior dental surgeon (R), U.S. Public Health Service. 
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no evidence of polycystic disease on physi- 
cal examination nor any history of trauma 
which he could associate with a solitary 
cyst, he thought the lesion to be a con- 
genital detect. 

This was thought to come about by 
failure of a normal deposition of bone in 
the region of the anterior, inferior part of 
the embryonic, condylar cartilage which 
in development passes forward into the 
body of the mandible near and parallel to 
the inferior border of the mandible. The 
cartilage undergoes regressive changes, 
and since no bone is being deposited, a 
cavity could result and persist. 

In a summary of his observations, 
Stafne said: 


The constancy of locale and the similarity 
of roentgenologic appearance suggest that this 
condition is a definite entity with probably a 
common etiology. Because in one instance, the 
condition was bilateral, one might suggest with 
reservations that the cavities are congenital. 
However, until an opportunity is presented to 
make a microscopic examination, the true na- 
ture and the cause of this condition are prob- 
lematic. 

Penhale? in 1943 showed a roent- 
genogram of a lesion which he called a 
traumatic cyst appearing in the mandible. 
He said that roentgenologically it was a 
true cyst and was usually in the body of 
the mandible close to, or encroaching on, 
the lower border of the mandible. The pa- 
tient was stated to be a “young male,” and 
no age was mentioned. There was no his- 
tory of trauma in that instance, and no op- 
eration was performed. The roentgeno- 
gram shown is one of a lesion entirely be- 
neath the region below the mandibular 
second molar and extending posteriorly to 
a region beneath the third molar. We are 
sure that this lesion, though not classified 
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at the time as such, would fall into the 
same category as those described previ- 
ously by Stafne. 

Peterson* in 1944 reported a case of a 
cystic cavity in the mandible found by 
roentgenographic examination of a 45 
year old negro man. A cystic lesion of un- 
known etiology was also found in the 
right femur of this patient. The area seen 
on the film was described as being well 
circumscribed, ovoid in shape, and extend- 
ing upward from the lower border of the 
mandible almost to the inferior alveolar 
canal. The walls of the cavity were de- 
scribed as thicker and more dense than 
those ordinarily seen in a dental cyst. 

The published —_roentgenogram 
showed the lesion to be in the same loca- 
tion as in the case mentioned by Pen- 
hale.? Physical examination and labora- 
tory data were essentially negative, and 
the patient was asymptomatic as far as 
this lesion was concerned. No history of 
trauma was found. 

The patient was operated on, and 
the bone defect was found to interrupt 
the continuity of the lower border of the 
mandible. A specimen of dense cortical 
bone which was described as the lateral 
wall of the cavity was removed. Peterson 
found the defect to be without contents, 
fibrous membrane or epithelial lining. 

The pathological report described the 
specimen as normal cortical bone. Peter- 
son supported Stafne’s contention that 
such a cavity was congenital and of em- 
bryonic derivation. In addition to endors- 
ing Stafne’s theory, he suggested the pos- 


2. Penhale, K. W. Cysts of maxilla and mandible. J. Oral 
Surg. 1:138 April 1943. 


3. Peterson, L. W. Cystic cavity in the mandible: report of 
a case. J. Oral Surg. 2:182 April 1944. 
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sibility of some other embryologic anomaly 
as a cause. He stated: 


The external maxillary vessels cross the 
mandible in close proximity to this region, and 
often the bone cavities are close to, or in con- 
tact with, the inferior dental canal. There may 
well have been some aberrant vessel present 
during the embryologic development of the 
jaw, which later disappeared, leaving the cavity 
in the bone. 


No evidence was presented by him 
to support this theory. He concluded that 
“there are bone cavities near the angle of 
the mandible which are non-pathological, 
and not of traumatic origin, but probably 
congenital.” As to treatment, he suggested 
periodic examination, and stated that 
surgical intervention was not indicated. 

Rushton‘ in 1946 coined the term 
“latent bone cyst” for these lesions and in 
addition reported a case observed by Brad- 
law. The lesion occurred in a 40 year old 
patient—sex was not stated—who was 
asymptomatic and had a negative history 
as to trauma. 

Rushton likened these cavities to the 
oval, small solitary cyst, surrounded by a 
dense and relatively thick cortex, which 
is found in the shaft of a long bone in 
patients over 30 years old. He stated that 
the latter cysts are considered to be the 
result of partial healing of a cyst which 
was originally situated at the metaphysis. 

He then drew the conclusion that 
the latent cysts of the mandible were the 
constricted remains of solitary bone cysts 
in the molar region which, being symp- 
tomless, had not been diagnosed previ- 
ously. 


To explain their position one might say 
that they occupy an area which the normal 
trabecular pattern shows to be of restricted 
mechanical importance; and that for this rea- 


son the part which they occupy is repaired last 
or not at all. 


Rushton also discussed Stafne’s 
theory and disagreed with it. He stated 
that cartilage was not found more than a 
few millimeters from the condylar surface 
except in extreme youth, and that failure 
of ossification at that time could hardly 
produce a lesion near the angle of the 
adult mandible. Rushton admits to the 
theoretical possibility that a cyst arising 
in early youth beneath the condyle could 
eventually reach the body of the mandible, 
but he would then expect it to lie at the 
level of the teeth and would also expect 
to see instances in which its passage down 
the ramus had been observed. 

Whinery* included roentgenograms 
of two static bone cavities in his report, 
but only to differentiate them from trau- 
matic cysts, pointing out that both of these 
types have been called solitary cysts. He 
preferred calling the traumatic cyst a pro 
gressive bone cavity, while calling the 
lesion under discussion a_ static bone 
cavity. 

Blum,® though admitting to no per- 
sonal observation of such lesions, stated, 
“the latent or static bone cysts of Stafne 
and Rushton have been shown to be 
eosinophilic granulomas.” 

Jacobs’ published roentgenograms of 
three cases, two of which he had explored. 
The roentgenographic appearance of these 
lesions is identical with those previously 


described, though none of these appear 


4. Rushton, M. A. Solitary bone cysts in the mandible. 
Brit. D. J. 81:37 July 19, 1946. 

5. Whinery, J. G. Progressive bone cavities of the mandible. 
Oral Surg., Oral Med. & Oral Path. 8:903 Sept. 1955. 

6. Blum, Theodor. An additional report on traumatic bone 
cysts. Oral Surg., Oral Med. & Oral Path. 8:917 Sept. 1955. 

7. Jacobs, M. H. Traumatic bone cyst. Oral Surg., Oral 
Med. & Oral Path. 8:940 Sept. 1955. 
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to interrupt the continuity of the inferior 
border of the mandible. 

Exploration of one case revealed a 
recess in the lingual surface of the man- 
dible in which a part of the oral lobe of 
the submaxillary gland was lodged. The 
second lesion, on operation, was found to 
consist of an indentation of the lingual 
surface with the absence of the cortex, 
and no glandular tissue was evident. 
Jacobs applied the term “mandibular em- 
bryonic defects” to these lesions and de- 
scribed them as “a circumscribed radio- 
lucent area occurring below the inferior 
alveolar canal, between the angle of the 
mandible and the first molar area.” An 
important point of roentgenographic dif- 
ferentiation is also mentioned: “The trau- 
matic bone cyst originates above the in- 
ferior alveolar canal; the embryonic defect 
originates below.” 

Thoma*® reported exploring a lesion 
of similar roentgenographic appearance. 
It was discovered in a 28 year old man 
who was asymptomatic, and no history of 
trauma could be elicited. On operation, 
he found an erosion consisting of a con- 
cave defect in the lingual aspect of the 
mandible. It was occupied by a mass of 
intertwined blood vessels. This patholog- 
ical report was one of connective tissue 
dysplasia. Thoma was of the opinion that 
in this particular instance the lesion repre- 
sented an aneurysmal bone defect with 
reparative bone deposited on the surface. 
He likened it to the erosions seen in the 
ribs in instances of coarctation of the aorta 
or in the vertebrae in aortic aneurysm. 

Fordyce® reported two cases. The le- 
sion in each of these instances, on opera- 
tion, was found to be a perforation of the 


lingual plate of the mandible filled with 
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tissue from the submaxillary gland. Patho- 
logical examination showed the specimens 
to be normal submaxillary gland tissue. 
One of the lesions was found in a 48 year 
old man; the other occurred in a 40 year 
old man. Fordyce took the view that these 
lesions were anomalies of development: 


The differentiation of the submandibular 
salivary glands precedes the development of the 
mandible in embryo and it may be presumed 
that partial inclusion of the normal subman- 
dibular salivary gland within the body of the 
mandible, as found in these cases, may well be 
a congenital abnormality. 


@ Report of Case 


A 32 year old white man was seen 
November 10, 1955, for routine dental 
examination. Roentgenograms of the 
mandibular left molar region suggested a 
cyst below the inferior alveolar canal lying 
between the second and third molars. 
Further dental films (Fig. 1, left) and 
lateral plates (Fig. 1, right) of the man- 
dible revealed the presence of a radio- 
lucent area surrounded by a somewhat 
thickened border of bone in the described 
location. The inferior border of the man- 
dible appeared to be intact. 

A careful history did not reveal any- 
thing beyond the usual diseases of child- 
hood. The patient could not recall any 
incident of trauma to the head or neck 
region, nor was evidence of any seen on 
examination. Physical examination re- 
vealed no significant findings. Roentgeno- 
grams of the skull, chest and long bones 
were all negative. Complete blood count, 
differential blood count and urinalysis all 


8. Thoma, K. H. Case report of a so-called latent bone 
cyst. Oral Surg., Oral Med. & Oral Path. 8:963 Sept. 1955. 

9. Fordyce, G. L. Probab'e nature of so-called latent 
haemorrhagic cysts of the mandit}e. Brit. D. J. 101:40 July 
17, 1956. 
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were normal. Blood chemistry studies of 
blood urea nitrogen, protein, calcium, 
phosphorus, and alkaline phosphatase 
showed all to be within normal range. 
On the basis of these observations, a diag- 
nosis of static bone cavity was made. 

The patient was re-examined and 
further roentgenograms taken on March 
10, 1956. These did not reveal any new 
findings nor change in the size of the 
lesion. The patient consented to an ex- 
ploratory operation which was performed 
March 22 under endotracheal thiopental 
sodium, nitrous oxide-oxygen anesthesia. 

A 4 cm. incision was made 1.5 cm. 
below and parallel to the inferior border 
of the mandible. The external surface of 
the mandible was exposed and found to 
be intact and normal in appearance, as 
was the inferior border in the exposed 
region. By palpation a large concave de- 
fect in the medial surface of the man- 
dible was discovered. This was approxi- 





Fig. 1—Left: Periapical view, showing 
radiolucent area beneath left mandibular 
canal. Right: Lateral plate of left side of 
mandible. Radiolucent area is well out- 
lined. Inferior border is intact 





mately 2 mm. above the inferior border. 
It was exposed by blunt dissection for fur- 
ther examination. It was found to be com- 
pletely devoid of contents, and no lining 
membrane could be found. The bone sur- 
rounding the defect appeared to be normal 
cortical bone. A small triangular wedge of 
bone was removed from the inferior bor- 
der, up to and including part of the defect. 
The wound was then closed. 

Histopathological examination of the 
specimen was reported as follows: 

The fragments of compact bone show 
smudged blood pigment in some crevices. Bone 
lacunae frequently appear empty or contain 


shrunken cells. The margin lining the cyst 
shows a thin layer of basophilic matrix. 


Examination of other sections re- 
vealed normal cortical bone (Fig. 2). 

The patient's recovery was unevent- 
ful. A roentgenogram taken March 28 
showed the absence of bone where the 
specimen had been removed. A roent- 
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Fig. 2—Left: Photomicrograph of bone removed from border of defect. Note basophilic matrix on left 
side; this formed margin of defect. Right: Marginal area 


genogram taken August 28 revealed no 
further changes. 


@ Discussion 


The etiology of the static bone cavity 
remains obscure. The embryological 
theory of origin, such as suggested by 
Stafne and Peterson, falls short in con- 
forming to the facts. If the lesion were the 
result of such a process, it should be ob- 
served in children as well as adults and 
should be most readily seen developing 
during periods of rapid growth. 

In the cases reported, the patients 
were all close to, or beyond, their third 
decade. Rushton’s theory attributing the 
lesion to constricted remains of a solitary 
cyst is also not in conformity with what 
has been found. If this were indeed the 
cause, the solitary cyst (traumatic cyst) 
should be found receding to this static 
form. This has not been demonstrated 
nor has a history of trauma been associated 
in any patient with the static bone cavity, 
whereas a relationship has been estab- 
lished in the case of the solitary cyst. This 
theory also fails to explain satisfactorily 





why the solitary cyst should repair itself 
to such a stage and then stop, leaving what 
is found as the static bone cavity. In those 
lesions which were observed again sev- 
eral years after their original discovery, 
no change in size was noted. 

The suggestion that the lesion is 
really an eosinophilic granuloma, as stated 
by Blun, is also found to be unacceptable. 
The term “eosinophilic granuloma of 
bone” originated with Jaffe and Lichten- 
stein’® 1! who observed several instances 
of a cystlike radiolucent lesion which they 
found to occur either in a single bone or 
in multiple bones. 

In those instances in which the le- 
sion occurred in children and adolescents, 
as well as adults, the patients often com- 
plained of pain localized to the involved 
region. They also found a moderate in- 
crease in the number of eosinophils on 
blood smear in all instances. Microscopic 


10. Lichtenstein, L., and Jaffe, H. Eosinophilic granu- 
— of bone, with report of case. Am. r Path. 16:595 Sept 


| ay . L., and Lichtenstein, bos i eainagete granu- 
“ae of bone. Arch. Path. 37:99 Feb. 
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examination of tissues curetted from these 
lesions revealed a prominence of histio- 
cytes and of eosinophilic cells. The clinical 
and microscopic picture described differs 
greatly from that seen with the static 
bone cavity. 

Thoma’s explanation of the lesion in 
this case being the possible result of an 
aneurysmal bone defect seems logical, but, 
as mentioned by him, is applicable only 
to that particular case. 

Fordyce and Jacobs, both of whom 
reported cases in which normal submaxil- 
lary gland tissue occupied the defect, ap- 
parently favored a theory of embryonic 
development. Fordyce proposed that the 
lesion was a congenital inclusion of sub- 
maxillary gland tissue within the develop- 
ing mandible, but this would not explain 
the instances in which glandular tissue 
was not found. This theory also suffers the 
deficiencies of the prior embryological de- 
velopment theories. 

The multiplicity of findings, theories 
and terminology makes it obvious that the 
observed lesion is not pathognomonic. It 
would be more in agreement with all the 
known facts to consider the static bone 
cavity a roentgenographic entity. The con- 
tents are probably related to the relative 
size and growth of structures in the con- 
tiguous area. This would account for the 
observations of no contents, normal sub- 
maxillary tissue or vascular tissue in the 
cases which were explored. A common 
etiology of development of the cavity may 
be shared in all instances or there may be 
different factors acting which may just 
result in a similar roentgenographic ap- 
pearance. 

Since lining membranes and fluid 
contents have not been found in any of 
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the patients on whom operations have 
been performed, the word “cyst” should 
not be utilized in any terminology applied 
to these lesions. Solid evidence of the 
lesion being an embryologic defect is also 
lacking at present, and this implication 
should also be eliminated in any current 
terminology. 

It is therefore suggested that the 
term “static bone cavity” best describes 
the observed behavior and operative ap- 
pearance of these lesions. If contents are 
found, they may be included by descrip- 
tive terminology following the main 
classification of static bone cavity. 

The discovery of the true etiology of 
this lesion will necessitate the study of a 
large series of cases observed a long time. 


@ Summary 

The published cases of static bone 
cavities are reviewed and a new case is 
reported. When the patient was operated 
on, a defect in the medial surface of the 
mandible was revealed. The current 
theories of etiology have been found lack- 
ing in that many were based on cases in 
which there was no surgical intervention 
and many failed to account for the varie- 
ties of findings in the instances in which 
operations were performed. The possi- 
bility that the lesion is a roentgenographic 
rather than a pathologic entity has been 
suggested. Definite conclusions as to 
single or multiple etiology must await the 
amassing of a large series of cases. 

The misnomers of “latent cyst,” 
“solitary cyst” and “embryologic defect” 
should be re-evaluated. The adoption of 
the term “static bone cavity” would be 
more consistent with the findings thus 
far. 




















The use of anorganic bone implants 


in oral surgery 


@ Philip J. Boyne,* 


D.M.D., Washington, D.C., and 


Fred L. Losee,t D.D.S., M.S., Bethesda, Md. 


It has been demonstrated by recent in- 
vestigation that it is possible to remove the 
organic fraction of bone without altering 
the structure and composition of the in- 
organic component by the chemical proc- 
ess of ethylenediamine extraction." This 
remaining inorganic osseous product, con- 
sisting of a porous, crystalline and non- 
crystalline lattice has been termed 
organic bone.” Research by Losee and 
Hurley? has indicated that this anorganic 
bone can serve as a successful foundation 
for new bone growth in tibial defects of 
dogs. 

The study described herein was 
undertaken to evaluate by animal experi- 
mentation the tissue response of the host 
to anorganic heterogenous osseous im- 
plants in various oral surgical procedures. 

It has been shown that many oral 
surgical procedures may be carried out 
more efficaciously by utilizing a com- 
patible bone grafting material.** Previ- 
ously, such compatible osseous tissue has, 
for the most part, been confined to the 
autogenous and homogenous types. The 
disadvantages attending the taking of an 
autogenous graft, the expense of prepara- 
tion, and the limited availability of the 
banked homogenous tissue have precluded 
the use of these osseous grafts in most oral 
surgical procedures except those of a more 
extensive and serious nature. 
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If an effective heterogenous substi- 
tute for autogenous or banked homogenous 
bone could be developed, the use of 
osseous material could conceivably be ex- 
tended to many minor oral surgical pro- 
cedures and new surgical technics.° 

It is believed that this ethylenedia- 
mine extracted animal bone offers a new 
source of osseous tissue which could be 
used in many oral surgical procedures in 
man as a substitute for autogenous and 
banked homogenous bone. Such a bone 
substitute is particularly useful in the 
military service where there is need of an 
inexpensive, readily available source of 
osseous tissue for the treatment of trau- 
matic injuries in the event of a national 
emergency. 


The opinions or assertions contained in this article are the 
private ones of the writer and are not to be construed as 
official or reflecting the views of the Navy Department or the 
naval service at large. 

*Li Cc der, Dental Corps, Navy Department. 

tCaptain, Dental Corps, United States Navy. Naval Medical 
Research Institute, National Naval Medical Center. 
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It is felt that the inconsistent clinical 
results obtained in the past with various 
heterogenous osseous materials have been 
in a large part due to the residual organic 
material remaining within the graft sub- 
stance,** for instance, boiled beef bone 
contains coagulated or denatured organic 
material or both within the macrocanals 
of the graft, and “os purum,” another form 
of heterogenous bone, contains a residue 
of collagen.*® It has been demonstrated 
that such organic residue in bone graft 
material offers considerable resistance to 
vascular penetration from the host tis- 
sues.® 7 

Previous research indicates that if 
heterogenous osseous substances can be 
made entirely free of protein material, 
they will be replaced by host bone without 
a foreign body reaction.’ 

The recent application of the process 
of ethylenediamine extraction to dentin 
and bone material by Losee and Peck- 
ham, and the successful use of the re- 
sultant anorganic osseous material in the 
tibial defects of dogs? led to this study of 
the oral tissue response to anorganic 
heterografts. 

The rhesus monkey (Macaca mu- 
latta) .was the experimental animal of 
choice in this project due to the similarity 
of the periodontal tissues, dental formula, 
dental anatomy and general oral environ- 
ment to that of man.” 


@ Materials and Methods 


Cortical anorganic bone particles 
were implanted into 11 mandibular and 5 
maxillary surgical defects created in the 
oral cavities of nine rhesus monkeys. The 
body weights of the animals varied from 
3.5 to 6 kilograms and their estimated 





age, as determined by the dentition, was 
from 2% to 8 years. The graft material 
utilized was cortical femoral (beef) bone 
which had been boiled in ethylenediamine 
in a modified Soxhlet extractor, using the 
method described by Losee and Hurley.” 
Two different particle sizes were used in 
the study (+16 - 20 and +20 - 40, U. S. 
Standard Mesh Size). After extraction, the 
anorganic bone was air-dried and stored 
at room temperature until ready for use. 

Prior to surgery, the graft particles 
were autoclaved at 20 pounds pressure 
and 250°F. for 30 minutes. They were 
then placed in isotonic sterile saline solu- 
tion for one-half hour before implantation. 


@ Surgical Technic 


The monkeys were anesthetized 
with intraperitoneal pentobarbital sodium. 
A mucoperiosteal flap was elevated 
each instance, exposing the area of the 
alveolar bone in which the defect was to 
be established. Defects were created of the 
exodontic, cystic and apicoectomy types. 
The exodontic or alveolectomy type of 
defect was produced by the extraction of 
the permanent molar and premolars of 
the adult monkeys of the group (Fig. 1, 
A-F). The interradicular bone septums 
were removed with the interdental sep- 
tums remaining in place. 
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Fig. 1—Exodontic defect. A: Preoperative view of teeth to be extracted—three permanent molars 
and two | ponents of adult eight year old monkey. B: Mucoperiosteum has been reflected and 
molar and premolars removed, producing exodontic or alveolectomy defect. C: Bits of anorganic 
cortical beef bone (mesh +-20-40) have been implanted in bony extraction defects. D: Muco- 
periosteum is closed over graft particles producing well contoured alveolar ridge. E: Eight weeks 
postoperatively, alveolar ridge of experimental side (left) is well healed, firm and well contoured. 
F: Control side (right) in which corresponding molar and premolar were removed without place- 
ment of anorganic bone is also well healed, but presents some irregularities of contour 
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Fig. 2—Cystic defect. A: Preoperative view of right (experimental) side of mandible demonstrating 
deciduous molars and cuspid and permanent first and second molars. B: Similar preoperative view 
of left or control side. C: Deciduous molar and cuspids and underlying successional teeth have 
been removed to produce a deep cystic type of defect. D: Anorganic cortical beef bone particles 
(+-16-20 mesh) have been placed in cystic bony defect. E: View of graft site taken 24 hours post- 
operatively demonstrating closed mucoperiosteal flap with a minimum of edema and ecchymosis. 
F: View of both control and experimental sides of mandible on first postoperative day 
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The cystic defects were produced in 
the young monkeys of the group by the 
removal of the selected deciduous teeth 
along with their underlying unerupted 
permanent successional teeth (Fig. 2, 
A-F). The removal of these developing 
permanent teeth produced a deep bony 
defect. 

The apicoectomy defect was simu- 
lated by the removal of periapical bone 
surrounding the maxillary canine teeth 
after the insertion of a root canal filling 
(Fig. 3, A-E). 

The anorganic particles were im- 
planted into the surgically created defects, 
and the mucoperiosteum was closed with 
no. 000000 monofilament nylon inter- 
rupted sutures. Control defects produced 
by the removal of the corresponding teeth 
of the opposite side were allowed to fill 
with a hematoma and the mucoperiosteum 
was closed. 

All animals received 300,000 units 
of penicillin procaine, intramuscularly, on 
the day of surgery and were returned to 
clean, well-ventilated cages. No local post- 
operative treatment was given except for 
the removal of the sutures on the sixth day 
after surgery. 


@ Clinical Results 


Clinically, there was uneventful 
healing of the implant sites in all in- 
stances with no evidence of foreign body 
reaction. There was no extrusion or ex- 
foliation of the anorganic particles. All 
the animals tolerated the procedure well, 
and there was no discernible difference in 
the rate of healing and general clinical 
appearance between the control and the 
graft sites during the entire postoperative 


course. 
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Roentgenographic examination _re- 
vealed a tendency toward the develop- 
ment of an apparently normal trabecular 
pattern as early as five weeks postopera- 


tively (Fig. 3, E). 


w Histologic Results 


At autopsy, specimens were obtained 
of grafts varying from 6 to 59 days post- 
operatively. The microradiographic tech- 
nic’ and routine histologic methods were 
used to prepare histologic sections on all 
specimens. The sections were studied in 
order to evaluate the following: (1) the 
presence or absence of foreign body re- 
action; (2) the degree of reactive bone 
formation by which the graft particles are 
“sealed” or “anchored” to the host bone; 
(3) the degree of revascularization, peri- 
vascular absorption and perivascular new 
bone formation involving the macro- 
canalicular systems of the graft particles; 
and (4) the extent to which the remodel- 
ing process or reactive appositional bone 
growth tends to replace the graft particles 
with new bone. 

In all histologic sections examined, 
there was no evidence of foreign body re- 
action. 

Six days postoperatively, specimens 
revealed that the graft particles were in- 
corporating in an organizing blood clot. 
The macrocanalicular systems of the graft 
fragments were being revascularized by 
endothelial proliferation from the sur- 
rounding connective tissue. Various cel- 
lular elements had developed the charac- 
teristic form of osteoblasts in regions 


13. Istock, J. T.; Miller, C. W., and Losee, F. L. Simpli- 
fied microradiographic technic. Memorandum Report, Nov. 29. 
1956. Bethesda, Md., U. S. Naval Medical Research Institute, 
p. 56-57. 
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Fig. 3—Apicoectomy defect. A: Preoperative view of anterior maxillary teeth of adult monkey. 
B: Operative site demonstrating surgically created periapical bony defect involving left maxillary 
cuspid. Root canal filling has been placed in the tooth. C: Anorganic cortical beef bone graft 
particles have been placed in periapical defect shown in B. D: View of operative site taken three 
weeks postoperatively demonstrating well healed soft tissue with line of incision no longer 
visible. E: Roentgenogram taken five weeks postoperatively reveals uniformity of bone density and 
trabecular pattern surrounding apex of the root of maxillary left cuspid 
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having an apparently increased concen- favorably with the chronological healing 
tration of collagen fibers. No new bone of human extraction wounds."* 

matrix was discernible. This differentia- 

tion of osteoblasts in six days compares aes ae OO eh. 





Fig. 4—Heterogenous anorganic bovine bone particles in maxillary defects for 13 days. Decalcified sections 
were embedded in celloidin and stained with hematoxylin and eosin. A: Low-power section through 
maxilla and nose illustrating two large cystic defects produced by extraction of deciduous central and lateral 
incisors and permanent central incisors. Cystic cavity of right maxilla contains graft of anorganic bone 
particles. Blood clot is noticeably smaller in cavity containing graft particles than in control defect. B: 
Low-power section rye Hate. graft — in cystic defect of right maxilla. Cavity extends from 
lateral wall of nose (1) to the oral cavity (2). Developing tooth bud of permanent lateral incisor lies along 
lateral surface of this defect. Views C and D are taken from regions indicated by arrows. C: Medium-power 
view demonstrating reactive new bone formation (1) from the host wall completely surrounding graft 
particle (2). Rows of osteoblasts can be seen lying adjacent to newly formed bone matrix. D: Medium- 
power view illustrating reactive new bone formation (1) from defect wall surrounding anorganic particle 
(2) and producing mineral bonding of graft to osseous tissue of host 
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Thirteen days after surgery, reactive 
new bone formation, characterized by 
osteocytes in their lacunas, was demon- 
strated. This extended from the wall of 
the defect to surround the individual graft 
particles, producing mineral “bonding” of 
the graft to the host tissue (Fig. 4, D). 
Rows of osteoblasts were clearly discern- 
ible along the borders of the newly formed 
reactive bone (Fig. 4, C). 

The 13 day control defect contained 
a large blood clot which was organizing 
only at the periphery. The experimental 
defect containing the anorganic particles 
had only a small, centrally placed hema- 
toma at a more advanced stage of organi- 
zation than that of the control side (Fig. 
4, A,B). 

Specimens representing anorganic 
implants of six weeks duration revealed a 
continuation of this process of reactive 
bone formation. Perivascular absorption of 
the revascularized old haversian systems 
of the graft particles was demonstrated 
with beginning perivascular new bone 
formation. 

At seven weeks, the graft particles 
which were placed near the fundus of the 
alveolar defect were being remodeled by 
the growth of reactive-appositional host 
bone (Fig. 5, D). Remodeling in the 
form of perivascular absorption and new 
perivascular bone formation was_ also 
shown (Fig. 5, A-B). 

The process of reactive bone forma- 
tion sealing the anorganic particles to the 
alveolar wall of the host was also seen in 
microradiograms. Not only does this tech- 
nic demonstrate the reactive bone forma- 
tion at the fundus and lateral wall of the 
defect, but also at the crest of the alveolar 
bone. This formation of crestal reactive 


bone appears to have constructed a bridge 
overlying and attaching to the implanted 


particles (Fig. 6). 


@ Conclusions 


In evaluating the host tissue response 
as reflected in the histologic specimens, 
there was a significant lack of evidence of 
foreign body reaction. The open macro- 
canalicular systems of the graft particles 
were revascularized as early as six days 
postoperatively, and reactive new bone 
formation was seen as early as 13 days 
after surgery. Host acceptance was evi- 
denced in later sections (42 to 56 days) by 
a gradual increase in deposition of the 
host reactive-appositional bone. Remodel- 
ing of the graft particles by perivascular 
new bone formation was also present in 
these specimens (42 days). The over-all 
histologic evidence indicates a pattern of 
host acceptance similar to that observed 
when anorganic bone grafts are placed in 
defects of the long bone of dogs.” 

Cystic defects in which the graft 
particles were placed demonstrated an 
early organization of the hematoma with 
the graft particles apparently acting as nidi 
for reactive bone formation two weeks 
after surgery. There is an indication in 
this work that anorganic osseous material 
may be used in the surgical treatment of 
radicular, deciduous, extravasation, and 
other benign cystic bone lesions of the 
mandible and maxilla. 

The formation of an osseous bridge 
at the crest of the edentulous alveolar 
ridge overlying the implant fragments, 
and the presence of reactive bone forma- 
tion sealing the graft to the crestal alveolar 
bone could be of significance in further 
investigations. The routine healing of 
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extraction wounds is usually accompanied 
by a varying degree of resorption of the 
alveolar bone at the crest of the ridge.’* 1° 
There is an indication that such a resorp- 
tive process need not take place in the 
presence of a compatible bone graft mate- 
rial. 

Apart from the nidus effect of the 


implant particles producing a foundation 
for the orientation of the reactive bone 
formation from the host, the phenomenon 
of crestal osteogenesis in the healing 


15. Schram, W. R. Histologic study of repair in maxillary 
bones following surgery. J.A.D.A. 16:1987 Nov. 1929. 

16. Claflin, R. S. Healing of disturbed and undisturbed 
extraction wounds. J.A.D.A. 23:945 June 1936. 





Fig. 5—Microscopic views of sections of heterogenous anorganic bovine bone implant of seven weeks’ 
luration. The sections were decalcified and embedded in celloidin and stained with hematoxylin and eosin. 
A: Low-power view demonstrating perivascular new bone formation and reactive new bone formation (1) 
involving anorganic graft particle which is located near oral epithelium (2). B: Medium-power view of (A) 
illustrating perivascular new bone formation in one of the graft particles (1), revascularization of another 
graft particle (2) and reactive bone formation (3). C: High-power view of region located in upper central 
portion of B revealing blood vessels in vascular cancellous spaces surrounding areas of reactive bone 
formation. Rows of osteoblasts (arrow) are clearly demonstrable along margins of newly formed bone 
matrix. D: Medium-power view. In central portion of same bony defect, appositional bone growth is seen 
remodeling graft particles with trabeculae of new host bone 
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@ SCIENCE AND THE CITIZEN 
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Fig. 6—Microradiographic cross section of mandib- 
ular surgical site demonstrating union of implanted 
anorganic bone particles with host cortical bone at 
crest of alveolar ridge. Crestal alveolar bone of host 
is also apparently extending over superior portion 
of implanted graft particles creating bridging effect 


alveolus might be influenced by the early 
organization and reduction in the size of 
the clot in defects containing the implant. 
It appears likely that a favorable environ- 
ment for osteogenesis is present in these 
implanted alveolar defects. 


@ Summary 


On the basis of this study in which 16 
implants in nine monkeys were used, it 
can be concluded that there is biological 
host acceptance of cross-species anorganic 
bone in mandibular and maxillary osseous 
defects of the oral cavity. 

The histologic nature of this host ac- 
ceptance is similar to that of anorganic 


grafts placed in the tibial defects of dogs.” 


There is no greater necessity in the world of today than a closer understanding by politicians and 
citizens of the motives and methods of science, and by the scientist of the inevitability of politics 
and the responsibilities of citizenship.—Sir Robert Watson-Watt. 


























Oral operative procedures 


in the presence of total adrenalectomy 


@ John D. Piro, D.D.S.; Florian Yandel, M.D., and 
Austin H. Kutscher, D.D.S., New York 


Bilateral surgical adrenalectomy, and in 
some instances, medical adrenalectomy, 
have been carried out with increasing 
frequency in recent years for the control 
of certain types of carcinoma and for 
other diseases."’* Today there are an in- 
creasing number of patients with no 
adrenal glands or with atrophied, poorly 
functioning or nonfunctioning adrenal 
glands who must undergo oral operative 
procedures. 

The totally adrenalectomized patient 
is usually on a maintenance dose of corti- 
costeroid. The specific drug and dosage 
varies with each patient. The patients of 
the Institute of Cancer Research, College 
of Physicians and Surgeons, are usually 
maintained, except in rare instances, on 
cortisone by mouth, as follows: 25 mg. at 
6 a.m., 15.5 to 25 mg. at 2 p.M., and 12.5 
to 25 mg. at 10 p.m. On the basis of our 
experience with totally adrenalectomized 
patients undergoing oral operative pro- 
cedures, we have concluded that we must 
provide additional corticosteroid therapy 
sufficient to cover the extra stress precipi- 
tated by the procedure as follows: 100 to 
250 mg. cortisone by mouth in divided 
doses (in addition to the maintenance 
dose) during the preoperative 24 hour 
period and 100 to 300 mg. cortisone by 
mouth or hydrocortisone intravenously on 
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the day of surgery. It is always wiser to 
err on the higher dosage side. 

Dental procedures are usually, per- 
haps erroneously, accepted as minor pro- 
cedures by both the dental and medical 
profession. The amount of strain placed 
on the stress mechanism of the body dur- 
ing dental care may, in fact, have been 
greatly underestimated. 

Observations made during oral opera- 
tive procedures in four bilaterally adrenal- 


Institute of Cancer Research, Columbia University, College 
of Physicians and Surgeons. 
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ectomized patients are presented here- 
with. 


@ Report of Cases 


casE 1—A 55 year old man was ad- 
mitted on March 4, 1951, with a docu- 
mented diagnosis of carcinoma of the 
prostate with widespread bony metastasis 
and paraplegia secondary to metastatic 
lesions of the vertebral column. On July 
25, 1951, a right adrenalectomy was per- 
formed, and on August 15, the left 
adrenalectomy was performed. Several 
weeks postoperatively the patient was 
satisfactorily maintained on cortisone by 
mouth 20 mg. every 12 hours. On Sep- 
tember 20, it was necessary to remove the 
upper right second bicuspid which was 
severely involved periodontally. Local an- 
esthesia, 2 per cent lidocaine, was used, 
with 300,000 units of procaine penicillin 
administered prophylactically. No extra 
dosage of corticosteroid was administered. 
The patient’s postoperative course was 
satisfactory. 


casE 2—A 48 year old woman who 
had undergone radical mastectomy and 
bilateral oophorectomy because of the past 
history of documented carcinoma of the 
breast, was first admitted February 27, 
1952, with widespread evidence of bony 
metastasis. A total bilateral adrenalectomy 
in two stages was completed on September 
24. After postoperative recovery, the pa- 
tient was eventually well maintained on 
12.5 mg. cortisone by mouth twice a day. 
On November 3, it was necessary to 
undertake an extensive dental restoration 
of the upper left central incisor under lo- 
cal anesthesia. No extra prophylactic corti- 
sone was administered. It was observed 


immediately postoperatively, however, 
that the patient was extremely apprehen- 
sive and depressed and that this emotional 
state was followed by considerable lethargy 
which lasted for 24 hours. 


casE 3—A 35 year old white man, 
congenitally mentally retarded, was ad- 
mitted to the urology service on July 11, 
1952. He had previously been treated for 
a documented embryonal-type carcinoma 
of the right undescended testes with metas- 
tases. The right testes had been removed 
in 1951. 

The patient's family history was not 
revealing. There had been no other opera- 
tions or injuries except a right inguinal 
hernia repair. Previous history with regard 
to other diseases and personal habits were 
noncontributory. There had been a 20 
pound weight loss over the previous three 
months to 89 pounds. The studies made 
on admission confirmed the previous diag- 
nosis of embryonal-type carcinoma of the 
right testicle. 

A system review revealed no symp- 
toms about the head. The teeth were ob- 
served to be in poor condition, a few miss- 
ing and many with advanced caries. A 
cyst was noted in the left side of the man- 
dible high on the ridge in the region of 
the previously extracted bicuspids. No 
abnormal conditions were found in the 
neck, chest, heart, or lungs. There was 
evidence of widespread metastases to the 
retroperitoneal lymph nodes and right 
abdominal wall. 

On September 3, an exploratory 
laporotomy and right adrenalectomy were 
performed. On October 2, the left adrenal- 
ectomy was carried out. Postoperatively, 
there was more than the usual difficulty 
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in ascertaining the proper daily mainte- 
nance dose which was finally established 
at 25 mg. cortisone by mouth at 6 a.M., 
25 mg. at 2 p.m., and 10 mg. cortisone at 
10 p.m. 

By November 1952, it was evident 
that the removal of many teeth was indi- 
cated because of rampant caries; however, 
because of the exigencies of the previously 
performed adrenalectomy, it was decided 
to postpone these extractions. 

On January 3, 1955, the patient had 
an advancing cellulitis of the right side of 
the face with swelling, trismus, and con- 
siderable pain in the region overlying the 
lower right third molar. Cold packs, 
oxytetracycline (orally) 250 mg. three 
times a day, and hot saline intraoral irriga- 
tions were ordered. Although by January 
5, the signs of the infection had nearly 
subsided, it was decided that it would be 
necessary to remove all the remaining 
teeth in order to avoid continuing or fre- 
quent soft tissue infections of dental 
origin. 

On January 11, the day prior to the 
now elective operation, the patient's tem- 
perature was normal, the throat, chest, 
and heart revealed no abnormalities or 
contraindications to surgery. His blood 
pressure was 170/80 and pulse rate was 
90. Tetracycline 250 mg. every six hours 
and 100 mg. of cortisone were adminis- 
tered prophylactically. 

Preoperative blood chemical exami- 
nations showed: nonprotein nitrogen—36 
mg. per 100 cc.; sodium—140 milliequiva- 
lents per liter; chloride—107.2 milliequiva- 
lents per liter; potassium—4.4 milliequiva- 
lents per liter; sugar—107 mg. per 100 ce. 

On January 12, under thiopental 


sodium and nitrous oxide-oxygen anes- 





thesia, 20 infected or deeply carious teeth 
were removed. The patient was recorded 
as a grade 3 risk for anesthesia. The anes- 
thesia record showed: blood pressure 
150/100; premedication was 50 mg. 
meperidine hydrochloride and 5 mg. 
scopolamine. Hydrocortisone (100 mg.) 
was administered during the operation. 
The immediate postanesthetic status of 
the patient was good. 

On the first postoperative day, 50 
mg. of cortisone was administered intra- 
muscularly. This was in addition to the 
routine 25 mg. every six hours by mouth. 
The patient was nauseated. Postoperative 
studies revealed nonprotein nitrogen 27 
mg. per 100 cc.; carbon dioxide 68 
volumes per cent; sodium 133.2 milli- 
equivalents per liter; chloride—90.0 milli- 
equivalents per liter; potassium 4.7 
milliequivalents per liter; sugar 314 mg. 
per 100 cc. 

On the second postoperative day at 
8:30 a.M., the patient's temperature had 
risen to 101; the quality of the pulse was 
good, and the pulse rate was 76; the blood 
pressure was 125/80. The patient com- 
plained slightly of oral pain. Erythromycin 
therapy, 100 mg. every six hours by 
mouth, was instituted, and 100 mg. of 
hydrocortisone was given. In retrospect, 
it was felt that the patient was probably 
on the verge of adrenal failure at that time 
and in severe failure one hour later in 
spite of hydrocortisone therapy which 
clinical signs and symptoms indicated was 
grossly inadequate. Another 100 mg. 
hydrocortisone was administered. The pa- 
tient appeared to rest well with no com- 
plaints; however, by 10:00 a.m. the pa- 
tient’s systolic blood pressure dropped 
suddenly to 86 even though 100 mg. of 
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hydrocortisone was being administered 
intravenously. An additional 100 mg. 
hydrocortisone was administered intra- 
muscularly at noon. The patient then 
showed an immediate and rapid response 
with a return to normal blood pressure, 
pulse, and temperature. The patient there- 
after experienced an uneventful medical 
and surgical recovery. 

On January 17, the fifth postopera- 
tive day, blood studies revealed sodium 
131 milliequivalents per liter; chloride— 
93 milliequivalents per liter; potassium— 
4.8 milliequivalents per liter. 

On January 20, the eighth postopera- 
tive day, the sutures were removed at 
which time all regions were healing 
normally. 


casE 4—A 42 year old woman was 
admitted with documented carcinoma of 
the left breast with widespread metastases. 
Bilateral oophorectomy and adrenalecto- 
my were completed in two stages by Oc- 
tober 20, 1954. After her postoperative 
recovery, she was maintained on cortisone 
by mouth: 25 mg. at 6 a.m., 15 mg. at 2 
p.M. and 15 mg. at 10 p.m. daily, with 
slight variations. On July 22, 1955, a peri- 
apical region was observed over a previ- 
ously nonvital upper left central incisor. 
On August 3, under 2 per cent lidocaine 
anesthesia with 1:100,000 epinephrine, 
the root canal filling was redone, and an 
apicoectomy and curettage were per- 
formed. The region was packed with Gel- 
foam and sutured. Preoperatively on 
August 2, in addition to the regular 
maintenance dose of cortisone, the pa- 
tient had been given 50 mg. of cortisone 
by mouth at 8 a.m. Postoperatively, on 
August 3, 50 mg. of cortisone was adminis- 
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tered at 8:30 a.m., 12:30 noon, and 50 
mg. at 10 p.m. in addition to her regular 
dosage. It appeared that this dosage of 
cortisone maintained the patient ade- 
quately, as revealed by the absence of un- 
toward clinical signs and symptoms and 
findings of normal serum electrolyte bal- 
ance. The postsurgical course was un- 
eventful. 


@ Discussion 


Today oral surgical operations must 
be performed on patients with varying de- 
grees of adrenal insufficiency or failure 
resulting from such states as invasive or 
infectious adrenal disease; unilateral, bi- 
lateral, total, or subtotal adrenalectomy; 
or adrenal atrophy secondary to or con- 
comitant with high prolonged corticoster- 
oid therapy in such chronic diseases as 
rheumatoid arthritis. 

Since the over-all condition of each 
patient with adrenal insufficiency might 
differ considerably, it is not possible to 
plan for the routine management of all 
such patients with a rigid therapeutic 
regimen. The symptoms and signs of 
adrenal insufficiency should be recognized 
as varied and numerous. Many of the 
following signs, or only one may be pres- 
ent in a given patient as a sign of impend- 
ing danger: (1) only slight nausea or 
malaise; (2) vomiting; (3) temperature 
which may be acute and high, as high as 
105 degrees; (4) fall in blood pressure, 
gradual or sudden, and even within the 
normal range of the patient; (5) increased 
pulse rate which may be gradual or sud- 
den and even within the normal range of 
the patient; (6) derangement of fluid or 
electrolyte balance (decreased serum so- 
dium and increased serum potassium: par- 
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ticularly); (7) hypoglycemia; (8) shock, 
or (9) lethargy. 

The difficulties encountered with 
such a patient, as for example, Case 3, in- 
dicate the complications which may be 
encountered and the methods necessary 
to cope with such emergencies. Certainly, 
the history of Case 3 illustrates the need 
of the body for added quantities of corti- 
sone either to supply adequate amounts of 
hormone to combat a surgically induced 
stress or to bridge over partially or fully 
the discrepancy between the amount of 
hormone which the body is still able to 
elaborate and that needed in the particular 
stress situation. It suggests, also, the abso- 
lute need for the continued or increased 
administration of cortisone to adrenal- 
deficient patients or corticosteroid treated 
patients (in dosage in excess of that 
usually given and required in “normal” 
function) in order to combat the addi- 
tional stress influences. This requirement 
may exist regardless of the cortisone 
dosage on which the patient had been 
functioning adequately or to which he 
had become accustomed. 

Since patients in whom bilateral 
adrenalectomy has been performed (after 
which oral surgical operations must be 
performed) are relatively on the increase, 
perhaps the extraction of infected or 
potentially symptomatic teeth is indicated 
routinely as a precautionary measure prior 
to total adrenalectomy. 

Fear and nervous tensions contribute 
greatly to stress. It is most difficult to 
assess this factor in dental patients, espe- 
cially if their emotional history and physi- 
cal actions while being treated are not 
well known to the dental operator. An 
intelligent patient is usually educated so 
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that if and when symptoms of adrenal 
insufficiency develop, he will ask for and 
take a supplementary dose of the drug. 
This is much like the training of diabetic 
patients with respect to insulin over- 
dosage. However, it is mandatory in treat- 
ing these patients for the responsible 
physician in close cooperation with the 
dentist to calculate and administer sufh- 
cient corticosteroid therapy to cover stress 
resulting from the emotional strain of the 
dental procedure. This is imperative in 
order to avoid adrenal insufficiency or 
failure which may quickly and suddenly 
result in an extremely serious emergency. 
All patients of this type must have care- 
ful medical supervision before, during, 
and after surgery. 

In the patients discussed, each opera- 
tive procedure had some perceptible effect 
on adrenal function; however, the full 
mouth extraction (Case 3) produced a 
decidedly critical imbalance attested to by 
the patient’s stress response. In view of 
this, the procedure in Case 4 was tempered 
with more caution and more efficient use 
of cortisone. 

The traumatic effect of oral surgery 
on the normal patient appears to be in 
direct proportion to the extent of the pro- 
cedure, the number or type of teeth to be 
removed, the procedure involved, and the 
presence or absence of infection. 

Case 1 did well postoperatively and 
no extra corticosteroid dosage seemed 
necessary, which suggests that the patient 
responded to stress better than did Case 3, 
and further evidences the variation among 
patients with regard to the maintenance 
and prophylactic dose of cortisone re- 
quired. Case 2 was apparently mildly de- 
ficient postoperatively, a situation which 
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was not recognized at the time and hence, 
erroneously probably, no extra dosage was 
given. Case 3 suffered severe precarious 
adrenal failure in spite of the prophylactic 
administration of 100 mg. of cortisone, 
a dose evidently grossly inadequate for 
this person. Adequate rapid therapy of 
300 mg. of hydrocortisone was required to 
correct this failure sufficiently and 
quickly. The experience with Case 4 sug- 
gests that the extra stress, now calculated 
to be greater than it has been considered 
in the past, was handled by the initial 
supplementary prophylactic administra- 
tion of 200 mg. cortisone Cin divided 
doses) over and above the usual dosage 
for a period of 24 hours. 

Note should also be taken of the 
relative interchangeability of administra- 
tion of cortisone and hydrocortisone in 
combating the stress incident; of the need 
for the intravenous administration of 
hydrocortisone whenever nausea and 
vomiting prevent effective oral drug ad- 
ministration; of the need for continued 
routine supportive measures, including 
probably the prophylactic administration 
of antibiotics; of the imperative need for 
constant nursing care and observation of 
such patients including, especially, fre- 
quent checks on the blood pressure, tem- 
perature, pulse rate, blood chemistry, and 
the patient’s over-all condition; of the 
rapidity with which one patient's condi- 
tion regressed over a four hour period in- 
dicating the urgency of continuing super- 
visory medical care throughout; of the 
need for supportive and chemotherapeutic 
measures at the first sign of adrenal in- 
sufficiency; of the great amount of corti- 


costeroids that may be required to main- 
tain the patient; of the fluctuation, even 
hourly, of the patient’s requirements for 
cortisone, fluids, glucose, and salt under 
the conditions of such a procedure; that 
in adrenal insufficiency, salt and desoxy- 
corticosterone acetate therapy are im- 
portant considerations in care; that an 
evaluation should be made of the cardio- 
vascular status of patients before proceed- 
ing with large doses of cortisone or its 
derivatives to avoid the hazards of excess 
salt and water retention. 


@ Summary 


Four patients underwent oral opera- 
tive procedures after previously performed 
total bilateral adrenalectomy, which opera- 
tion had necessitated maintenance of 
these patients exclusively on corticosteroid 
replacement therapy. 

The totally adrenalectomized patient 
is on a maintenance dose of a corticoster- 
oid. The specific drug and drug dosage 
varies with each patient. In such patients 
undergoing oral operative procedures, 
sufficient corticosteroid drug therapy must 
be provided to cover the extra stress pre- 
cipitated by the procedure. This, in gen- 
eral, should be: 100 to 250 mg. cortisone 
by mouth in divided doses Cin addition 
to the maintenance dose) during the pre- 
operative 24 hour period and 100 to 300 
mg. cortisone by mouth or hydrocortisone 
intravenously on the day of surgery. 

The opinion among both dental and 
medical professions with regard to the 
effect of oral surgical procedures on the 
stress system of the body should be re- 
oriented.—99 Fort Washington Avenue. 
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Osteoradionecrosis of the mandible: 


report of case 


@ Frank C. Marchetta, M.D., and Harold A. Solomon, D.D.S., Buffalo 


Irradiation of intraoral tumors carries with it 
the risk of osteoradionecrosis of the mandible. 
This complication may develop months or even 
years after the therapy is administered. An in- 
cidence of 13 per cent is reported by Watson 
and Scarborough! in a series of 1,819 treated 
patients. 

The damaging effects of the roentgen ray 
have been reported by several authors. Regaud,? 
as early as 1922, described endothelial pro- 
liferation of blood vessels and subsequent im- 
pairment of the blood supply in irradiated bone. 
Several authors have called attention to the 
greater radiosensitivity of osteoblasts over osteo- 
clasts which causes a depression of these osteo- 
blasts which they feel partially accounts for 
poor healing in this condition. These changes 
in time impair the viability of the bone but, 
barring the introduction of infection, this bone 
may remain in situ without symptoms for long 
periods. 

Trauma or the extraction of a tooth from 
an area of irradiated bone provides a pathway 
through which bacteria may gain entrance. 
Such bone offers little resistance to infection, 
and the entire mandible may break down with 
the result that osteoradionecrosis develops. 
Once the entity has become well established, 
complications such as fistula, pathologic frac- 
ture, cellulitis, bleeding and even death can 
occur. In some instances the dead bone will 
sequestrate, and cure will be effected. Conserva- 
tive watching and waiting for sequestration, 
however, may take weeks or months or the osteo- 
radionecrosis may remain chronic for months. 
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Early resection will provide cure and often 
prevent serious complications. The risk of excis- 
ing a necrotic mandible from a bed of infected, 
irradiated tissue is formidable but early surgical 
intervention with supportive treatment and 
antibiotic therapy will lower considerably the 


morbidity and mortality. 


REPORT OF casE—A 40 year old white 
man was admitted to the Roswell Park Me- 
morial Institute in December 1939. He had 
complained of soreness and had noted a nodule 
on the left side of his tongue six months prior 
to admission. On physical examination, there 
was a large, ulcerating tumor involving the left 
lateral border of the tongue in its mid-portion 
(Fig. 1, A). A biopsy showed squamous cell 
carcinoma. 

Irradiation therapy was administered with 
a 200 kilovolt modality, half-value layer of 0.9 
mm. copper, delivering a total tumor dose of 
3,152 roentgens over a ten day period. At the 
completion of external therapy, ten radon seeds 
were implanted into the region for a total 
interstitial dose of 1,333 millicurie hours. 

The lesion regressed and disappeared (Fig. 
1, B). Follow-up examination, in May 1947, 
showed some swelling and induration of the 
previously treated region. Definite recurrence 


From the Head and Neck A Clinic of the Roswell Park 
Memorial Institute. 

1. Watson, W. L., and Scarborough, J. E. Osteoradio- 
necrosis in intraoral cancer. Am. J. Roentg. 40:524 Oct. 1938. 


2. Regaud, C., and Ferroux, R. Protection against roentgen 
injury. Bull. Acad. de med., Par. 87:280 March 7, 1922. 
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Fig. 1—A: Squamous cell carcinoma of the tongue. 
Primary lesion before irradiation therapy. B: Re- 
gression of primary lesion after irradiation therapy. 
C: Denuded bone after extraction of a tooth. D: 
Osteoradionecrosis of left side of mandible. E: 
Pathologic fracture 
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was not established by biopsy but additional 
irradiation therapy was administered. Six radon 
seeds were inserted, delivering a total inter- 
stitial dose of 798 millicurie hours. Irradiation 
was also applied to the tongue through an intra- 
oral cone using a 200 kilovolt modality, half- 
value layer of 0.9 mm. copper, for a total skin 
dose of 3,700 roentgens over a ten day period. 
External irradiation was administered to the left 
submaxillary area using a 200 kilovolt modality, 
half-value layer of 0.9 mm. copper, for a total 
skin dose of 3,000 roentgens over a 14 day 
period. As a result of therapy, the patient de- 
veloped severe mucositis which persisted for 
several weeks. 

Frequent interval examinations revealed 
no evidence of recurrent disease. In November 
1954, the patient’s dentist extracted a tooth 
from the left side of the mandible. The patient 
was seen in the clinic shortly afterward and had 
no complaints referable to his teeth or man- 
dible. There was, however, a small area of de- 
nuded bone at the site of the recent extraction 
(Fig. 1, C). Roentgenograms showed extensive 
osteoradionecrosis of the left side of the man- 
dible (Fig. 1, D). 

On January 20, 1955, the patient de- 
veloped sudden severe pain in the left side of 
the mandible and numbness of the skin over 
the region. Roentgenograms showed a _patho- 
logic fracture (Fig. 1, E). 

The patient was admitted to the hospital, 
and on January 28, the left side of the mandible 
was resected through an intraoral approach. In- 
cisions were made in the buccal gingival sulcus, 
and also in the floor of the mouth along the left 
side of the mandible. A periosteal elevator was 
used to dissect the masseter and pterygoid 
muscles from the mandible. A Gigli saw was 
passed around the anterior portion of the man- 
dible and the mandible was transected, preserv- 
ing approximately 1 cm. of bone to the left of 
the symphysis. The attachment of the temporal 
muscle to the coronoid process was transected, 
and the condyle was disarticulated. Bleeding 
was controlled by packing. The mucous mem- 
brane surfaces were loosely approximated with 
no. 000 interrupted silk sutures. Five hundred 
cubic centimeters of whole blood was given 
during the operative procedure. 





The postoperative course was uneventful, 
and healing progressed gradually. The patient 
was seen last on March 13, 1956, at which time 
there was complete intraoral healing. There was 
scarring and fibrosis on the tongue with no evi- 
dence of recurrent disease. The cosmetic result 
was excellent (Fig. 2), and the functional result 
good. The patient was able to eat solid foods 


and meat. 


COMMENTS—In this case, the tongue can- 
cer was controlled with irradiation therapy for 
eight years. It can be noted from the illustra- 
tions that the oral hygiene was good through- 
out. The complication of osteoradionecrosis of 
the mandible developed several years after the 
administration of therapy. 

Roentgenograms approximately one year 
prior to the development of this complication 
showed no abnormalities of the left side of the 
mandible. No roentgenograms were taken prior 
to the tooth extraction; it is, therefore, impos- 
sible to state whether the necrosis preceded 
or followed the extraction of this tooth. Ex- 
tension of infection along the root of a tooth 
could well initiate this process even before ex- 
traction. Subsequent to the extraction of the 
tooth, osteoradionecrosis progressed and finally 
resulted in a pathologic fracture of the man- 
dible. Resection of the mandible effected a 
cure. 

Lawrence,* in 1946, regarded the removal 
of teeth prior to irradiation therapy as essential 
to circumvent mandibular complications. Many 
surgeons follow this recommendation and feel 
that all teeth should be extracted prior to 
irradiation therapy to the head and neck region. 
Extraction of the teeth prior to irradiation, how- 
ever, requires several days of healing before 
therapy can be started, and this delay of treat- 
ment is often inadvisable. 

Quick,* in 1950, observed that elimination 
of all teeth prior to irradiation was more 
hazardous than removal later, when proper oral 
hygiene allows extraction under more ideal con- 
ditions. 


3. Lawrence, E. A. Osteoradionecrosis of mandible. Am. J. 
Roentg. 55:733 June 1946. 

4. Portmann, U. V., editor. Clinical therapeutic radiology. 
New York, Thomas Nelson and Sons, 1950, p. 117 
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Fig. 2—Patient after resection of mandible 


Wildermuth and Cantril® pointed out a 
definite danger in removing teeth prior to 
therapy. They reported that the incidence of 
osteoradionecrosis was higher in patients whose 
teeth were extracted as a precaution before 
irradiation therapy than in either the patients 
edentulous for a longer period or those treated 
with teeth remaining. When the teeth were 
extracted and therapy rendered, delayed physio- 
logic reconstruction of the mandible occurred, 
leaving sharp or uneven spicules of bone which 
might subsequently puncture the overlying 
epithelium and provide a portal through which 
infection might gain access to the bone. 

Wilson and Cantril pointed out that the 
physiologic reconstruction of the mandible oc- 
curred normally in those in whom the teeth 
were removed even several months to years after 
completion of irradiation therapy. With modern 
antibiotics and meticulous care, the teeth can be 
extracted when and if they become painful and 
carious after treatment. 

The Head and Neck A Clinic of the Ros- 
well Park Memorial Institute follows the prac- 


tice of full mouth extraction of the teeth prior 
to administering irradiation therapy to the head 
and neck region. In many instances, however, 
teeth have not been extracted prior to therapy 
for various reasons. It usually is difficult for 
these patients to maintain a good oral hygiene. 
Some of the patients develop a type of dental 
caries characterized by initial involvement of 
the cervical portions of the crowns of the teeth. 
It is not unusual for such teeth to break off 
at the gingival margin. The retained roots 
usually are well tolerated and seldom produce 
symptoms. Removal of these retained roots is 
not recommended. If a tooth becomes abscessed 
and painful, removal becomes mandatory and 
should be carried out under optimal conditions 
as mentioned previously. Extraction even under 
the best conditions carries with it the risk of 
radionecrosis. An abscessed tooth in itself, how- 
ever, may initiate radionecrosis even before 
extraction. 


5. Wildermuth, O., and Cantril, S. T. Radiation necrosis 
of mandible. Radiology 61:771 Nov. 1953. 
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Unusual (coronoid) fracture of mandible: 


report of case 


@ Richard L. Johnson, D.D.S., Buffalo 


Fractures of the coronoid process are seldom 
encountered in civilian practice because of the 
anatomic position of this process and the pro- 
tection afforded by the zygomaticomalar com- 
plex.! It is far more frequently associated with 
gunshot wounds in time of war. 

Review of the literature reveals that 
little has been written on coronoid fractures. 
Shapiro? states that, “Displacement of the part 
is generally upward because of the pull of the 
temporalis muscle, but marked displacement 
rarely occurs.” He notes that the deep attach- 
ment of the temporalis muscle fibers to the 
coronoid process and the inner wall of the 
ramus lower down has a splinting action which 
tends to retain the fragment in good position. 
Others*:4 believe, however, that the temporalis 
muscle may pull the fragment high up into the 
fossa. 

According to Burgoyne,’ if this fracture is 
to be uncomplicated, the mouth must be open 
at the time the blow is inflicted. Fractures in 
this region are usually associated with a side 
blow to the facet: and are produced only by 
violent trauma.? 

Thomea® refers to coronoid fractures in an 
analysis of 170 jaw fractures. He lists one in- 
stance of coronoid process and mental foramen 
fractures on the same side and one of coronoid 
process and mental foramen fractures on oppo- 
site sides. 

Clarkson, Wilson and Lawrie’ reported on 
the treatment of 1,000 jaw fractures in the 
British Army and analyzed 25 coronoid frac- 
tures. Of these, 22 were caused by shell frag- 
mentation, whereas three closed injuries were 
all associated with a depressed zygomatic arch. 
Major trismus was a complication in half the 
shell wounds in the coronoid process; half of 
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all patients had associated lesions of the eye, 
ear, mastoid or antrum. 

Walker,’ in 1942, classified fractures of 
the ascending ramus of the mandible and pro- 
vided a separate category for gunshot wounds. 
He cited six instances of fracture of the coronoid 
process, and states that it is a rare fracture of 
comparatively little importance. “In fractures 
classified as of the coronoid process the line of 
break should be confined to the process itself. 
The tip is generally broken off—more rarely 
the fracture is lower down at the junction with 
the ramus.” 

Walker also states: “The coronoid is cov- 
ered with the attachment of the temporalis 
muscle which governs displacement; this fol- 
lows the direction of the muscle fibers up- 
wards, backwards, and slightly outwards.”® He 
discusses treatment of this fracture: “Although 
these (fractures) are of little importance they 
should not be ignored. The displacement often 
leads to fibrous union. Accompanying injuries 
are not only fractures of the malar complex 
but injury to the temporal muscle; this is an- 


Department of oral surgery, Millard Fillmore Hospital. 

1. Bourgoyne, J. Surgery of the mouth and jaws. Brooklyn, 
Dental Items of Interest Pub. Co., 1949, p. 442, 443. 

2. Shapiro, H. Applied anatomy of the head and neck, 
ed. 2. Philadelphia, J. B. Lippincott Co., 1947, p. 169. 

3. Lewis, D. Practice of surgery, bg IV, chapter A. 
Hagerstown, Md., W. F. Prior Co., p. 47. 

4. Blair, V.; Ivy, R., and Brown, . 4 Essentials of oral 
surgery, ed. 3. St. Louis, C. V. Mosby Co., 1944, p. 147, 148. 

5. Mead, S. V. r= surgery, ed. 3. St. Louis, C. V. 
Mosby Co., 1946, p. 

6. Thoma, K. Ry Sia ed. 2. St. Louis, C. V. 
Mosby Co., 1944, p. 784. 

7. Clarkson, P.; Wilson, T. H. H., and Lawrie, Ss. 
Treatment of 1,000 jaw fractures. Brit.D.J. 80:107 het 15, 
1946. 


8. Walker, D. G. Fractures of ramus, condyloid and 
coronoid processes of mandible. Brit.D.J. 72:265 June 1, 
1942. 


9. Walker, D. G. Fractures of ramus, condyloid and 
coronoid processes of mandible. Brit.D.J. 73:1 July 1, 1942. 
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other reason for fixing the jaws for a week or 
two at least, but the period should depend upon 
the extent of the damage.” 

Discussions in the literature would seem 
to indicate that a fracture of the coronoid proc- 
ess is usually considered an uncomplicated in- 
jury. Further, it may be assumed that the in- 
stances cited were treated early. In the case 
reported here, however, the injury was ap- 
proximately seven weeks old before the diag- 
nosis was made. The resultant limitation of 
movement of the jaws would seem to contra- 
dict the statement that coronoid fractures in 
themselves are of little importance. Also, the 
fibrosis of the temporalis muscle, mentioned by 
Walker, could perhaps have been prevented 
in the present instance had this fractured 
coronoid process been removed at an earlier 
date, and perhaps normal function of the jaws 
could have been obtained, but this, of course, 
is speculative. 


@ Report of Case 


A 40 year old white man first came for 
treatment on July 13, 1955. He was almost 
totally unable to open his jaws and he related 
that seven weeks previously, while working as a 
painting foreman, he had fallen some 15 feet 
from a scaffold. He had landed on his head 


and sustained multiple fractures about his face 





Fig. 1—Preoperative view showing fractures of 
coronoid process, zygomatic arch and malar bone 


of right side of mandible 





Fig. 2—Preoperative view showing 8 mm. opening 


and skull. He had been admitted to a local 
hospital where the depressed fractures of the 
skull were treated, but when discharged, he 
had been unable to open his jaws adequately 
and could eat only soft foods. 

Roentgenographic examination on July 13 
revealed multiple fractures of the right side of 
the maxilla, fractures through the infraorbital 
rim, lateral-orbital rim, zygomatic arch, and 
fracture of the coronoid process of the right side 
of the mandible (Fig. 1). 

The fractured mandibular coronoid process 
was elevated by the temporalis muscle approxi- 
mately % inch from its original position and 
was lying adjacent to the lateral surface of 
the deep fibers of the temporalis muscle which 
attach to the medial surface of the vertical 
ramus. 

The right side of his face was deformed 
by a depressed fracture of the malar bone, and 
he complained of paresthesia of the first and 
second divisions of the right trigeminal nerve. 
Although his vision remained 20/20, he expe- 
rienced some diplopia, apparently because of 
this depressed fracture. 

The patient could open his jaws approxi- 
mately 8 mm. (Fig. 2) as measured from the 
incisal edge of the upper teeth to the incisal 
edge of the lower anterior teeth. The right and 
left lateral excursive movements, using the 
space between the two central incisors of the 
upper and lower jaws as a reference point, 
measured 15 and 13 mm. respectively. 











JOHNSON: UNUSUAL FRACTURE OF MANDIBLE 


There was no crepitus on the right side 
of the face nor could any movement of the 
fractured bones be elicited. Enough time had 
elapsed since the accident to have allowed con- 
siderable fibrosis to develop in the bones of 
the right side of his face. 

It was believed that removal of the coro- 
noid process would allow the patient to open 
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his jaws at least more than at present; there- 
fore, he was admitted to the Millard Fillmore 
Hospital on July 24 for the operation. 


EXAMINATIONS—Routine admission exam- 
inations were within normal limits. Anteropos- 
terior roentgenograms of the head, zygomatic 
projections, and right and left vertical ramus 


Fig. 3—Left: After coronoid process has been re- 
moved. Below left: Postoperative view (second day) 
showing wire anchoring malar bone to maxilla 
and wire loop around zygomatic extension of malar 
bone. Below right: Same view taken on seventh 
postoperative day showing malar bone and zygo- 
matic arch in good alignment 
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Fig. 4—Three months after operation, patient was 
able to open his jaws 47 mm. 


projections confirmed the previous roentgeno- 
graphic observations. 


OPERATION—On July 26th, under thio- 
pental sodium, nitrous oxide-oxygen anesthesia, 
an incision was made intraorally in the right 
maxilla. The incision extended from the distal 
surface of the right maxillary tuberosity ante- 
riorly to the bicuspid region on the crest of 
the alveolar ridge, and vertically approximately 
1 inch into the buccal sulcus of the right 
maxilla. The incised flap was elevated to ex- 
pose the fractures of the maxillary bone as 
well as the fractures through the infraorbital 
rim and the fractured malar bone and zygo- 
matic arch. The maxilla was severely com- 
minuted; the malar bone was depressed, rotated 
downward and inward, and impacted slightly 
into the right antrum. 

Since there was considerable fibrosis 
throughout the fracture lines, it was felt that 
reduction of the facial fractures was of second- 
ary importance. By blunt dissection, entrance 
was gained into the infratemporal fossa through 
the distal aspect of the incision, and the coro- 
noid process was exposed. This process, due to 
the extensive fibrosis, was fixed on the lateral 
surface of the deep fibers of the temporalis 
muscle. It was grasped with a bone forceps, 
the dense ligamentous attachment of the tem- 
poral muscle was dissected from the bone and 


the fragment was delivered through the oral in- 
cision, 

Digital examination of the temporalis 
muscle fibers that were still attached to the 
vertical ramus revealed the muscle to be in a 
state of spasm. The masseter muscle, also in 
a state of spasm, was next freed from its point 
of origin for approximately two thirds of its 
width. It was then possible to elevate the malar 
bone, which had protruded into the superior 
buccal sulcus of the right maxilla and had 
punctured the mucosa in the region of the 
second molar. This was done to improve the 
contour of the ridge on the right side of the 
maxilla and to facilitate future construction of 
a prosthesis in the region. A direct interosseous 
no. 0.018 stainless steel wire was inserted to 
anchor the free end of the malar bone to the 
maxilla. 

In order to elevate and stabilize the malar 
bone, a plaster head cap was constructed that 
contained a wire which extended downward 
over the right temporal fossa and ended in a 
loop opposite the original position of the zygo- 
matic arch. A no. 0.018 stainless steel wire 
was threaded through the skin o erlying the 
temporal fossa and brought down to the medial 
surface of the malar bone and then beneath 
the bone, around its lateral surface, and back 
through the skin to be attached to the loop 
of wire on the head cap by elastic traction. 
A % inch iodoform gauze drain was then in- 
serted intraorally high into the tissues of the 
face and the incision was closed with no. 000 
silk sutures. 


POSTOPERATIVE cCcouRSE—The patient's 
postoperative course was uneventful. On the 
first day, his ability to open his jaws had 
increased 50 per cent. Swelling was minimal. 

The iodoform gauze drain was removed 
in two days, but the sutures and the elastic 
traction were left in place until the fourth 
postoperative day. By this time roentgenograms 
had been obtained and revealed the malar bone 
to be elevated and the prominence of the Zygo- 
matic arch to be re-established, although frac- 
tures through the zygomatic arch and malar 
region were still evident (Fig. 3, above left 
and below left). 





, 











DOUGLAS: PSEUDOHEMOPHILIA 


On August 2, repeat roentgenograms (Fig. 
3, below right) showed good expansion of the 
zygomatic arch as well as of the malar bone 
segment; therefore the head band, the plaster 
head cap wire, and the stainless steel wire that 
had been inserted in the face were removed. 
The patient was kept in the hospital for another 
24 hours before being discharged. 

This patient has been seen at intervals 
since his discharge. Eleven days after the 
operation, he was able to open his jaws 23 
mm., approximately 15 mm. more than prior 
to operation, and three months postoperatively 
the opening had increased to 47 mm. (Fig. 4). 
Postoperatively, the patient’s mandibular func- 
tion was uninhibited, and his occlusion has 
remained normal. 
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COMMENT—The treatment plan in this 
case was primarily to attempt to restore man- 
dibular function and secondarily to elevate the 
malar bone sufficiently so that a second opera- 
tion could be performed to straighten the 
zygomatic arch and to anchor the malar bone 
in a state of reduction. The patient, however, 
does not desire further surgical intervention, 
as he is able to eat and speak normally and 
is not dissatished with the remaining slight 
facial disfiguration. 

This case illustrates the serious complica- 
tions that can result from fracture of the 
coronoid process, a situation that would not 
be anticipated in fractures of this process. In 
this instance, late diagnosis may have been 
an important contributing factor. 


Pseudohemophilia: report of case 


@ Bruce L. Douglas, D.D.S., M.A., Rego Park, N.Y. 


A 22 year old patient appeared for treatment, 
exsanguine from three weeks of intermittent 
postextraction hemorrhage. He had had an 
upper right first molar extracted. The extrac- 
tion was uneventful except that the patient 
had been treated for secondary hemorrhage 
(including suturing, dressing with hemostatic 
agents and the application of various tampons). 
The current episode of uncontrollable bleeding 
necessitated admission to the hospital. 

When the patient entered the hospital, 
his red blood cell count was 2,100,000 per 
cubic centimeter, and hemoglobin was 5.2 Gm. 
per hundred cubic centimeters of blood. Trans- 
fusions of whole blood were instituted as soon 
as the patient’s blood was typed and cross- 
matched, and over a course of a three day 
period, he received 2,500 cc. of whole blood 
and 1,000 cc. of sterile saline solution intra- 
venously. 





On the patient's admission to the hos- 
pital, vitamin K therapy was started, but stopped 
when prothrombin activity was found to be 
100 per cent. All other tests, including bleed- 
ing and clotting time, clot retraction, platelet 
count and capillary fragility were also found to 
be normal. 

Over a two week period, the red blood 
cell count rose to 4,100,000 and hemoglobin 
rose to 11.2 Gm., but bleeding from the socket 
and the suture puncture wounds continued. 
The use of tampons controlled hemorrhage for 
short periods, but gradually the blood would 
ooze around the edge of the gauze, oxidized 
cellulose or absorbable gelatin sponge. The pa- 
tient was bothered consistently with bleeding 
when he was in a prone position. His pillow 
invariably exhibited signs of oozing after sleep. 
Only frequent applications of powdered throm- 
bin covered with a specially constructed acrylic 
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Hematoma occurring after infiltration injection 


splint succeeded in containing the hemorrhage 
temporarily. After the patient had been hos- 
pitalized for three and a half weeks, the greater 
part of the socket healed by second intention 
and the hemorrhage ceased. 

Meanwhile, once the anemia had sub- 
sided, the patient was placed on an ambulatory 
status. During this period, slight trauma to a 
thigh caused a large hematoma and an exten- 
sive area of ecchymosis, and puncture of an 
ear lobe for a blood sample resulted in a large 
ecchymotic swelling, which persisted for three 
to four days. Routine operative dental treat- 
ment caused a slight laceration of the gingival 
tissue posterior to a lower third molar, and the 
patient was troubled with a stringy, peduncu- 
lated blood clot for a few days. Thereafter, all 
dental treatment was performed with rubber 
dam in place to protect the soft tissues. 

Local anesthesia, followed by pressure 
with a piece of gauze for about five minutes to 
the needle-puncture site, caused no difficulty 
until one occasion when a small submucous 
swelling developed after an infiltration injec- 
tion of procaine-epinephrine in the mucobuc- 
cal fold in the upper left bicuspid region. The 
swelling increased in size for four days (see 
illustration). Three attempts were made to 
evacuate the blood from the hematoma, but it 
receded only as long as pressure was applied. 
The acrylic splint failed to work in this in- 
stance, because the blood-filled cavity spread 


further superiorly (in the infraorbital region) 
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when the splint prevented its formation close 
to the mucobuccal fold. Once clotting appar- 
ently occurred, complete resorption of the hema- 
toma took almost two and a half weeks. 


HIstorY—At the time of admission, the 
patient was questioned closely to determine any 
possible related historical evidence or any pos- 
sible familial tendency toward bleeding. He 
gave a vague description of a motorcycle acci- 
dent four years previously which had been 
followed by “six transfusions,” but no external 
bleeding. A letter was sent to his civilian phy- 
sician which later substantiated the fact that he 
had received 6,000 cc. of whole blood after an 
accident which did not cause the external loss 
of any blood. Yet, on the patient’s admission to 
the hospital, his red blood cell count had been 
1,760,000 and hemoglobin 7.5 Gm. He had 
exhibited a massive hematoma and had been in 
“near-shock” for 24 hours. Similarly, on that 
occasion, all blood tests, including bleeding and 
clotting time, were perfectly normal. 


pIAGNosis—At the termination of one 
month of hospitalization, when the patient was 
asymptomatic and all dental treatment had been 
completed, the same tests were repeated with 
every effort being made to avoid the slightest 
disturbance of the specimens, once removed 
from the mouth, but the results were all within 
normal range. The blood clot seemed fragile 
and “unhealthy,” but this had been true intra- 
orally also. No known factor could be deter- 
mined to be the etiological basis for this abnor- 
mality. 

For lack of any specific positive labora- 
tory results, a diagnosis of pseudohemophilia 
was made, since the clinical picture indicated 
that there was some idiopathic systemic blood 
deficiency. 


DISCUSSION—Since all the biochemical and 
physiologic factors involved in the blood clotting 
mechanism are so closely interrelated and inter- 
dependent, it is occasionally very difficult to 
ascertain the true cause of hemorrhagic disease. 
In a true hemophiliac, where the mendelian 
characteristic has been carried by a female to a 
male offspring, there is a prolongation of the 














DOUGLAS: PSEUDOHEMOPHILIA 


clotting time, whereas the bleeding time, clot 
retraction and platelet count remain normal. 
It has been hypothesized that the platelets in a 
hemophiliac, which normally break down in 
the presence of trauma to liberate thrombo- 
plastin, are abnormally resistant to degeneration; 
therefore, there is a decrease in prothrombin 
and an increase in the antithrombin content of 
the blood. There is no specific known remedy 
for this except the prevention of trauma. Where 
operations are necessary, sufficient plasma is 
administered preoperatively to reduce the co- 
agulation time to normal for a few days. 
Prothrombin is formed in the liver and, 
in the presence of calcium and thromboplastin, 
is converted to thrombin after trauma. The 
thrombin interacts with fibrinogen to form 
fibrin, which constitutes the network on which 
the clot is organized. Vitamin K is essential for 
the synthesis of prothrombin; in its absence, 
prothrombin is diminished. An inadequate sup- 
ply of vitamin K, due to faulty absorption from 
the intestinal tract (where it is synthesized by 
bacteria), intestinal disease or an inability of 
the liver to utilize it for the synthesis of pro- 
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thrombin (as in severe hepatitis or prolonged 
obstructive jaundice), can cause prolonged 
clotting time. 


SUMMARY AND CONCLUSION—In the case 
reported, prothrombin activity was found to be 
normal. This immediately casts doubt on any 
premise of abnormal platelet stability (as is 
true in hemophilia), as well as a deficiency of 
viamin K or liver disease. Bleeding time, clot 
retraction and platelet count remained normal 
through the hospitalization period. Only the 
clotting time varied, but in vitro tests showed 
that it stayed within normal limits. 

The one apparent variant was the clinical 
and laboratory appearance of the blood clot. 
Though it was possible to avoid disturbing it in 
the laboratory, this was apparently unavoidable 
in the mouth or elsewhere in the body. Within 
the vagaries of this peculiar blood clot rests the 
etiological solution to this problem. Only when 
there is a clearer biophysiological understanding 
of clot formation, consistency and maintenance, 
will the proper therapy for cases such as this be 
discovered.—93-08 Queens Boulevard. 


In a recent report they read to the American Institute of Biological Sciences at Stanford, Calif., Dr. 
Karl C. Lindegren and David D. Pittman described experiments in which they bombarded yeast 
cells with x-rays. Before the bombardment, only a very small proportion of the cells could digest 
certain sugars they were offering as food. After the bombardment, about one in every 100 million 
surviving cells could digest the sugars and they passed this new digestive ability on to their 


descendants. 


Since x-rays are a part of the constant radiation from the sun, it theoretically would have been 
possible for sunlight alone—acting on earlier forms of life in the primeval oceans—to have evolved 
higher orders of life in a much shorter span of time than previously believed.—John Lear. Saturday 


Review. 
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The reorganization program 


THE RECENT DECISION of the American Society of Oral Surgeons to proceed immediately 
with reorganization is indeed a heartening development to all who are interested in the 
preservation and development of our specialty. The over-all program that was endorsed 
by the membership at the 1957 meeting in Miami includes vast changes that will con- 
tribute greatly to the organization’s effectiveness in the future. 

Although twelve major points are involved in the over-all eftort, the one that is of 
the greatest immediate importance is the decision to employ a full time executive secretary 
to be located in Chicago in the vicinity of the central office of the American Dental 
Association. This, of course, will not only make liaison with the Association and other 
health agencies more effective and practicable, but will also do much to implement and 
coordinate the other portions of Society activity that are of such vital importance. 

The program as adopted will undoubtedly produce budget and dues increases, but 
will more than justify itself by greater benefits for the membership. It must be re- 
membered that the American Society of Oral Surgeons is the only organization devoted 
solely to the advancement of the field of oral surgery, and its effectiveness is of such 
vital importance to all members that a reasonable increase in the cost of administration 
must be considered to be of secondary importance. The members convening in Miami 
expressed themselves most eloquently on this point, leaving little reason to doubt their 
enthusiastic support. 

Considerable time will necessarily be required to bring all of the projects included 
in the twelve major points to their completion, since some require revision of the con- 
stitution and bylaws and others require additional study. However, the program is sound, 
and the members are determined to put it into effect as promptly as possible. They are 
to be complimented for their wisdom in seeing the problem clearly, adopting a sound 
policy and supporting it with enthusiasm.—Fred A. Henny. 
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@ CuLTurRE FROM 
SuppurATIVE Mass 


Q.—Three and a half months after the extrac- 
tion of a left mandibular third molar from a 35 
year old woman, a fluctuant mass developed 
over the left masseter muscle and was incised 
and drained. The bacteriological report on the 
purulent specimen submitted was “no growth,” 
and the region now appears normal. One week 
after the appearance of the first mass, two firm 
masses began developing in the left submandib- 
ular region, and a tentative diagnosis of actino- 
mycosis has been made. Are there any special 
requests or precautions that should be taken in 
submitting the specimens to the bacteriologist 
and pathologist? 


A.—In view of the history, a tentative diagnosis 
of actinomycosis is well taken. The cervicofacial 
type involves the submandibular space, and, 
currently, it is thought that the trauma of tooth 
removal may be sufficient to allow an intraoral 
means of entry for actinomyces organisms, 
which are normal mouth inhabitants. Tubercu- 
losis should be considered in the differential 
diagnosis as well as systemic mycoses. Demon- 
stration of the presence of actinomyces organ- 
isms by histopathological or bacteriological 
methods, together with the clinical syndrome, 
establishes the diagnosis. 

It is possible that local conditions may 
alter the usual methods of submitting material 
to the laboratory. In general, any specimen 
should be labeled giving the name, age and 
sex of patient, the site or source of the mate- 
rial, the duration of the illness, and the tenta- 
tive clinical diagnosis. The tentative diagnosis 
alerts the bacteriologist and pathologist to 
special culture and staining methods which 
may be required. It may be advisable to request 
the aid of the laboratory personnel in suggest- 
ing the proper manner of taking a specimen. 
Thus, the special conditions, such as nutrition, 
temperature and respiration, may be provided 
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for the detection of the various suspected organ- 
isms, and fewer “no growth” reports will be 
returned. Also, the systemic administration of 
antibiotics should be discontinued at least 48 
hours before taking bacteriological specimens. 

If a tentative diagnosis of actinomycosis is 
held, the specimen submitted should be of pus 
from the lesion obtained by a sterile syringe 
rather than a swab. Microscopic examination 
of smears may reveal the absence of tubercle 
bacilli, and, if properly prepared, the “sulfur 
granules” obtained may demonstrate the central 
mycelium and peripheral clubbing of actino- 
myces organisms. A sufficient quantity of the 
specimen allows culture by both aerobic and 
anaerobic methods if these are necessary to 
distinguish between normal or native flora, 
which may contaminate the specimen, and 
etiologically significant organisms. 

Most pathologists do not require technics 
other than the ordinary ones in the submission of 
tissue for histological examination, since use of 
the hematoxylin and eosin staining method will 
demonstrate the presence of actinomycetic 
colonies. 


@ Common ty Usep 
ANTIBIOTICS 


Q.—There is a profusion of antibiotics on the 
market, and their various trade names are con- 
fusing. Would you please give a listing of the 
more commonly used ones, indicating their 
generic names. 


A.—Streptomycin and dihydrostreptomycin are 
marketed by their generic names by the major 


This section devoted to queries and comments from readers 
on topics of current interest to oral surgeons and general dental 
practitioners is edited by S. Elmer Bear, Medical College of 
Virginia, Richmond, to whom readers are invited to send 
their communications. The answers, prepared by competent 
consultants, de. not necessarily rep the of any 
official scientific organization. Your participation in this sec- 
tion is invited. Tue Eprror 
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pharmaceutical companies, excepting Squibb 
which uses the trade name Strycin for strepto- 
mycin. A combination of streptomycin and 
dihydrostreptomycin is called Combistrept 
(Pfizer) and Duo-Strept (Sharpe & Dohme). 
Tetracycline appears as Achromycin (Lederle), 
Tetracyn (Pfizer), Polycycline (Bristol), Pan- 
mycin (Upjohn) and Steclin (Squibb). Oxy- 
tetracycline is known as Terramycin (Pfizer), 
and chlortetracycline is marketed as Aureomycin 
(Lederle) and is combined with the triple sul- 
fonamides in a preparation called Aureomycin 
Triple Sulfas (Lederle). Erythromycin is sold 
as Erythrocin (Abbott), Erythromycin (Up- 
john) and Ilotycin (Lilly), and each of these 
companies has preparations in which erythro- 
mycin or its salts are combined with sulfona- 
mides. Chloramphenicol is marketed as Chloro- 
mycetin (Parke, Davis). Other antibiotics in- 
clude carbomycin marketed as Magnamycin 
(Pfizer); polymyxin B as Polymyxin (Pfizer) 
and Aerosporin (Burroughs Wellcome); neo- 
mycin as Mycifadin CUpjohn), neomycin 
combined with oxytetracycline as Enterobiotic 
(Pfizer); viomycin as Viocin (Pfizer); fumagil- 
lin as Fumidil (Abbott) and Fugillin CUp- 
john), and the antifungal antibiotic nystatin is 
marketed under the name Mycostatin. 
Bacitracin is marketed in soluble tablets as 
Bacitracin (Pfizer) and in parenteral form as 
Bacitracin (Parke, Davis). Bacitracin combined 
with neomycin sulfate is marketed as Bacimycin 


(Walker Laboratories). 


@ Neuritis AFTER 
OsTEOMYELITIS 


Q.—A 35 year old man now under my care had 
an extensive osteomyelitis of the mandible from 
the bicuspid region to the angle, after the 
extraction of a third molar two years ago. At 
present, the bone appears sclerotic by roent- 
genographic examination, the inferior alveolar 
canal has been obliterated, and he has anes- 
thesia of the mental nerve and the incisive 
branches of the inferior alveolar nerve. He 
suffers constant pain of a thobbing, burning 
nature, however, in the old osteomyelitic region. 


There is no gross inflammatory exudate, no 
organisms were cultured after incisions into 
the region, and relief has not been obtained 
from antibiotics or nutritional supplements. 
Will you please give me some assistance in con- 
trolling this patient’s complaints? 


A.—This patient has a conduction pain due to 
pathosis of the nerve trunk that would be 
termed a neuritis. This is attributed to the poor 
vascular supply, with a lack of metabolites to 
the nerve trunk due to the residual, sclerotic 
effects of the osteomyelitis. It is suggested that 
you try a standard injection of a local anesthetic 
to produce an inferior alveolar nerve block. If 
this results in temporary relief of pain, then 
you could consider surgical sectioning or 
avulsion of the inferior alveolar nerve at the 
inferior alveolar foramen. 


@ REMOVAL OF INTERNAL 
CRANIOFACIAL SUSPENSORY WIRES 


Q.—In removing the wire used for internal 
craniofacial suspension, I have sometimes expe- 
rienced difficulty in drawing the freed end 
down into the oral cavity as described in the 
literature on this method. Do you have any sug- 
gestions? 


A.—Difficulty in removing the supending wire 
has been encountered, particularly when the 
wire has been passed through a drill hole in the 
zygomatic process of the frontal bone. At the 
time the suspending wire is placed, one may 
insert a second, fine wire through the loop of 
the suspensory wire and carry the free ends of 
the second wire out through the line of soft 
tissue closure. This second wire passing out to 
the surface of the skin will be well tolerated 
during the period of fixation and immobiliza- 
tion of the fracture. When it is time to remove 
the suspensory wire, it is freed and sterilized in 
the oral cavity, and, under local anesthesia, the 
second wire is used to draw the suspensory wire 
out through the original operative site. One no. 
00000 or 000000 monofilament nylon suture is 
usually necessary to recoapt the cutaneous tissue 
accurately. 
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@ Part of the routine preoperative history in- 
terrogation now investigates the factor of pres- 
ent or earlier use of corticotropin (ACTH) or 
cortisone therapy. Dangers during surgery or 
anesthesia attendant to their use are high- 
lighted by the possibility of irreversible shock 
that may result in an individual with low or 
nonfunctioning adrenal glands after cortisone 
therapy. The fluid and mineral balances may be 
quite labile in such a person, concomitant with 
cardiac decompensation, neuromuscular dis- 
turbances, delayed repair of wounds and psy- 
chotic changes. 

The monumental works of Hans Selye, 
including the booklet, The Story of the Adapta- 
tion Syndrome (Montreal, Acta, Inc., 1952), 
describe the syndrome of general adaptation 
of the body to stresses. The alarm reaction phase 
of the general adaptation syndrome is particu- 
larly pertinent in consideration of the dangers 
associated with stress in patients whose natural 
corticotropin and cortisone balance have been 
altered therapeutically. Therefore, if a patient 
has been receiving such therapy at any time, 
then the administration of cortisone, in coopera- 
tion with the physician concerned, will help 
to overcome a reaction in the patient who is to 
be anesthetized and operated on. A carefully 
taken preoperative history must now include 
ascertaining if the patient is or has been receiv- 
ing ACTH or cortisone therapy and will pre- 
vent the exhaustion and possibly the death of a 
susceptible patient. 


@ Hexylcaine hydrochloride, marketed as Cy- 
claine (Sharpe & Dohme), has recently ap- 
peared as a topical and injectable local anes- 
thetic agent. It is claimed to be less sensitizing 
than procaine; however, no specific claims as to 
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its relative toxicity are known at this writing. 
It has been used in local block and infiltration 
technics and as a topical anesthetic agent in 
various regions of the body, although no early 
definitive reports are available as to its use in 
the oral cavity. Chemically, it is not closely re- 
lated to procaine, lidocaine, or butethamine 
(Monocaine) hydrochloride, and, therefore, an 
indication may exist for its use if the patient is 
sensitive to procaine. It is supplied in various 
concentrations ranging from 1 per cent to 5 
per cent, depending on whether it is to be in- 
jected or used topically, and it is packaged, at 
present, in 30 to 60 cc. bottles. 


@ Hyaluronidase is an effective agent in dis- 
persing hematomas and edemas if used within 
a matter of two or three days after the occur- 
rence of the injury causing the accumulation 
of the extracellular fluid. It is administered in 
doses of 1,000 to 1,500 TR units dissolved in 
5 cc. of 1 to 2 per cent procaine. One to 2 cc. 
of the solution may be injected directly into the 
area of fluid accumulation, and it is reasonable 
to limit its use to instances in which the exudate 
has formed secondary to closed injuries as op- 
posed to those instances in which exudates 
have formed from areas containing micro- 
organismal contaminants. A recent experimental 
study disclosed no deterrent action of thera- 
peutic dosages of hyaluronidase on bone repair. 
Gartland and MacAusland have reported on 
hyaluronidase used in instances of soft tissue 
trauma (A.M.A. Arch. Surg. 68:305 March 
1954). 


Readers are invited to send their clinical observations to 
editor, Fred A. Henny, Henry Ford Hospital, Detroit. 








VOLUME 16 + JANUARY 1958 + NUMBER 1 | nook REVIEWS | 


@ PHarRMACOLoGy AND ORAL THERAPEUTICS. 
By Edward C. Dobbs, B.S., D.D.S. Eleventh 
edition. 579 pages with 27 illustrations. Index. 
$9. St. Louis, C. V. Mosby Co., 1956. 


The teacher of any basic science subject in 
medical and dental schools is confronted with 
the problem of how to present his subject: 
should he present it as a pure science, as an 
applied science, or from both these standpoints? 
In no fields is this problem more cogent than 
in pharmacology and therapeutics. 

It is fortunate, therefore, that in dentistry 
we have the Dobbs text available. The first 
edition goes back almost 50 years and was 
written by Hermann Prinz, a pioneer in this 
country in dental pharmacology and _thera- 
peutics. Certainly a book in its eleventh edition 
must, perforce, be a meritorious one. 

The text, following the style of previous 
editions, is divided into two parts: one devoted 
to pharmacology and the other to therapeutics. 
The chapters in each part are well classified 
and written. The book contains up-to-date in- 
formation on the new drugs.—Isaac Neuwirth. 


@La ODONTOLOGIA NorTEAMERICANA 
CNortn American Dentistry). By Jose 
Font Florens, Doctor in Medicine and Den- 
tistry. 96 pages with 11 illustrations. No price 
listed. Barcelona, Spain, Grafica Fomento, 
1956. 


A widely traveled and prominent Spanish den- 
tist reports on American dentistry in this com- 
prehensive and accurate study and concludes 
that the spirit of organized cooperation and 
directness of action which characterize it have 
placed and continue to keep the profession in 
its present position of world leadership. 

The volume was written after the author’s 
recent visit to ten cities in the United States. 
Its first chapter gives a general outline of den- 
tistry in this country in its different activities: 
societies, meetings, publications, teaching, re- 
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search, private and institutional practice. Four 
chapters deal with the prevailing theories and 
technics in oral surgery, endodontics, oral 
medicine, pedodontics, orthodontics and_pros- 
thodontics. One chapter reviews the present 
thought in America on the etiology, prophy- 
laxis and restorative treatment of dental caries. 

The author’s simple and direct style, ac- 
companied by illustrations reprinted from 
American publications, makes easy reading for 
those acquainted with the Spanish language.— 
George French. 


@ Essentiacs oF Nutrition. By Henry C. 
Sherman, Ph.D., Sc.D., and Caroline Sherman 
Lanford, Ph.D. Fourth edition, 505 pages. 
Index. $4.90. New York, Macmillan Co. 1957. 


The general character and scope of this work 
are much the same as in previous editions. 
Each chapter, however, has been carefully re- 
vised to improve the clarity and conciseness of 
the text and to bring it up-to-date. The scope 
of the additions dramatically emphasizes the 
rapid progress of nutritional knowledge made 
within the six years since the publication of the 
previous edition. The additions include new 
nutritional knowledge concerning fats, protein, 
body weight, trace minerals, vitamins and 
geriatric needs. Prominent recognition is given 
to the firmly established fact that at least one 
mineral element (calcium) and three vitamins 
continue to bring increasing long-term benefits 
from increasingly liberal intakes over actual 
needs. 

The chapter on “Some Relations of Food 
to Teeth” is well done, although it would 
have been better to use a term other than 
“corrode” in reference to the tooth destruction 
in early stages of dental caries. 

Although the number of illustrations is the 
same, many less pertinent ones have been re- 
placed by more effective ones. The reading 
lists have been revised by inclusion of authori- 
tative review articles and recent original re- 
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search papers. The glossary has been expanded 
to 12 pages from eight. Although much new 
information has been included, careful editing 
has kept the page increase to 50. 

This is an excellent book for study and 
reference by anyone interested in an up-to- 
date view of the essentials of nutrition and of 
the practical problems of nutrition.—Dorothea 
F. Radusch. 


@ Gesicut, GESICHTSSCHADEL, KIEFER (FACE, 


SKULL, Jaws). By K. E. Herlyn, R. Ritter, A. 
Rosenthal, E. Walser and R. Zenker. 815 pages 
with 895 illustrations, many in color. Complete 
table of contents in outline form. Index. DM. 
318. Berlin, Springer-Verlag, 1956. 


This fourth volume of the monumental (ten- 
volume series on general and special surgery), 
operations, Allgemeine und spezielle chirur- 
gische Operationslehre edited by N. Guleke 
and R. Zenker, will be of especial interest and 
value to the dental practitioner and the maxillo- 
facial surgeon. 

The thoroughness with which the authors 
have covered their several fields is indicated 
by the closely spaced ‘table of contents which 
covers ten pages. Only major headings can be 
mentioned here. 

Each of the five contributors has written a 
section on his particular specialty. The first 
section by Ritter covers local anesthesia, den- 
tal extractions of simple and difficult types, 
apical resections, reimplantation, extirpation of 
dentigerous and dermoid cysts, abscesses of 
bone and soft tissues, osteomyelitis, jaw frac- 
tures, diseases of the temporomandibular joint, 
surgical-orthopedic treatment of mandibular 
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anomalies, injuries of and plastic procedures 
on the lips, jaws, cleft lip and palate Cinclud- 
ing obturators for speech improvement), man- 
dibular resection, bony transplants and plastic 
procedures. 

The second section, by Walser, describes 
detailed surgical technics on the eyelids, lacry- 
mal apparatus, eye and orbit. In the third, 
Herlyn wisely bases his discussions of surgery 
of the face, nose, tongue, salivary glands and 
the external ear on a sound, beautifully illus- 
trated anatomical foundation. Some 150 line 
and halftone drawings plus before-and-after 
photographs (many dealing with the nose) ac- 
company this part of the text. 

Two shorter chapters round out the vol- 
ume. The one, by Zenker, describes the injec- 
tion and sectioning of branches of the 
trigeminal nerve, as well as injection and elec- 
trocoagulation of the semilunar ganglion. The 
other, by Rosenthal, on facial paralysis, de- 
scribes the methods of anastomosis of the facial 
nerve with the accessory and hypoglossal nerves 
and muscle transplantation. Each chapter is 
supported by a generous sampling of references 
to the literature (principally German). 

Most of the halftone reproductions are as 
fine as could be desired. Some are borrowed, 
but many are original; all are beautiful. 

Even those without formal training in 
German will find this book helpful by reason 
of the eloquence of the illustrations. Those who 
read German moderately well should have no 
trouble with the clear, readable style of the 
authors. 

The publisher, through his care with the 
illustrations, selection of paper and excellent 
binding, has matched the high quality of the 


authors’ contributions.—Vernon E. Krahl. 
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@ Tue Possisiriries AND LIMITATIONS OF 
Surcery 1N Cancer. Harry C. Saltzstein, 
M.D.; Paul Levin, M.D., and Jacob Sharp, 
M.D. Am. J. Surg. 93:338 March 1957. 


Therapy for 572 patients with cancer was pre- 
scribed. Of these patients, 96 had intraoral 
cancer. Of the patients whose progress had been 
traced three years after surgery, 45 per cent 
were living and free of disease. Of the patients 
who had been traced five years or more after 
surgery, 47 per cent were found to be living 
and free of disease. 

Cancer of the lip usually occurs in older 
men. The majority of patients were treated by 
local incision. Some of the patients with small 
lesions received roentgenotherapy. Local cure 
is not difficult to accomplish by excision, cauteri- 
zation or radiation. Cancer of the tongue and 
buccal mucous membrane includes a variety of 
types. The small superficial growths frequently 
can be cured easily by any of the standard pro- 
cedures. Radiation may be administered ex- 
ternally, internally by means of a cone, or by 
means of radium needles. Larger growths are 
preferably excised, since roentgenotherapy will 
not cure the deeper infiltrating lesions and 
cauterization leaves a large slough. The chief 
deterrent against roentgenotherapy is the un- 
predictable necrosis of the mandible which may 
follow a cancerocidal dose. 

Prophylactic neck dissection should not 
be performed in the treatment of cancer of the 
lip or tongue lesions in the absence of palpable 
nodes. When the primary lesion in the tongue 
is arrested, the patient's progress should be 
traced carefully and frequently for two years, 
since palpable nodes will usually be found in 
time so that a cure may be obtained by a 
radical neck dissection. If radical neck dissec- 
tions were performed on all patients with cancer 
of the tongue, there would be a good deal of 
unnecessary surgery, especially since crossed 
metastasis to the opposite side of the neck is 
frequent in cancer of the tongue. Radical neck 
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and jaw dissections should not be performed 
when the oral cancer is far advanced and when 
there is not a great likelihood of cure. There 
should be some limitation to the surgical at- 
tempt to eradicate advanced cancer of the head 
and neck. 

Roentgenotherapy in the neck can sterilize 
a small carcinoma (1.5 to 2 cm. in diameter) 
or a small, discrete involved node in the neck. 
A cancerocidal dose cannot be administered to 
the entire neck. Roentgenotherapy does not 
have much to offer either prophylactically or 
therapeutically for metastatic cancer of the 
nodes in the neck, except for the aforemen- 
tioned examples. The individualization of treat- 
ment of intraoral cancer is important. The 
spread of many of the intraoral lesions is un- 
predictable.—Irwin A. Small. 


@ AGAMMAGLOBULINEMIA AND HypoGAMMa- 
GLOBULINEMIA— | HE First Five Years. Brach 
Barrett, M.D., and Wade Volwiler, M.D. 
J.A.M.A. 164:866 June 1957. 


Agammaglobulinemia was first reported in 
1952, and in the succeeding five years over 70 
case reports of congenital agammaglobulinemia 
or acquired hypogammaglobulinemia have been 
published. These individuals apparently lack 
the ability to synthesize normally gamma 
globulin and present the common clinical find- 
ing of unusual susceptibility to bacterial infec- 
tions. Viral infections in contrast are handled 
in normal fashion with development of im- 
munity, following one infection. This new 
disease entity should be considered, therefore, 
when patients appear who have repeated severe 
bacterial infections. 

Reported instances have been classified 
into four divisions: 

1. Congenital agammaglobulinemia is a 
complete inability to synthesize gamma globulin 
from birth, a sex-linked Mendelian recessive 
genetic defect, with the gamma globulin level 
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being measured immunochemically at from 0 
to 30 mg. per hundred centimeters. 

2. Acquired hypogammaglobulinemia oc- 
curs in either males or females who, by un- 
known means, suddenly lose the ability to form 
antibodies. Gamma globulin values in this group 
were between 0 to 76 mg. per hundred centi- 
meters. 

3. Secondary hypogammaglobulinemia 
occurs in individuals in whom a diffuse disease 
of the reticuloendothelial system, such as leu- 
kemia, lymphoma or myeloma, interferes with 
antibody production by plasma cells. Total 
body irradiation and use of nitrogen mustard 
could possibly be a cause of the disorder in this 
group. 

4. Physiological hypogammaglobulinemia 
is noted in normal infants who are born with 
a serum gamma globulin level of approximately 
1,000 mg. per hundred centimeters. This 
amount of gamma globulin is transferred from 
the mother or produced by the placenta. There 
is a transitory depression as this acquired gamma 
globulin is metabolized, the lowest point being 
reached about the age of four months, when 
the reticuloendothelial system matures and re- 
sponds to antigens by production of antibodies. 
Most infants maintain gamma globulin produc- 
tion at a level which does not fall below 300 
mg. per hundred centimeters with adult levels 
approached at one year of age. 

Some common laboratory tests reflect the 
hypogammaglobulinemia state but do not con- 
firm or rule out the disease. Two definitive tests 
are the electrophoresis of serum and immuno- 
chemical quantitation. Preliminary studies by 
immunochemical determination have estab- 
lished normal gamma globulin levels at from 
1,100 mg. to 2,100 mg. per hundred centi- 
meters. 

Two important considerations exist in 
treatment of these cases. There should be rapid 
control of acute infections by means of anti- 
biotic therapy, and although there is value in 
the prevention of recurrent infection by mainte- 
nance of gamma globulin therapy, its use does 
not alter the course of established infection. 
Intramuscular injections, however, are neces- 
sarily large, painful and expensive and require 
a regular schedule over an indefinite period. 
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Proved instances of the disorder have been 
scarce. Correct diagnosis is of benefit to the 
patient who will receive rational treatment and 
to the medical world by furthering fundamental 
understanding of the basic immune reaction.— 


William J]. Amaral. 


@ THe TREATMENT oF Hemanciomas. J. R. 
Lewis, M.D. Plast. & Reconstr. Surg. 19:201 
March 1957. 


Hemangiomas may be classified into two types, 
capillary and cavernous, according to the size 
of the vascular spaces making up the tumor. 
The capillary hemangioma is noted clinically 
as the “strawberry mark” or the “port wine 
stain” and is usually flat or only slightly raised. 
The cavernous hemangioma may be a raised 
spongy tumor or may involve the deeper struc- 
tures and remain largely in the subcutaneous 
tissues. 

Hemangiomas may bleed, but a pressure 
dressing usually will control the bleeding. They 
may also become infected, but they respond 
well to local and systemic treatment. A sudden 
acceleration of growth usually indicates a need 
for vigorous treatment because of large efferent 
vessels and not because of malignancy. Sudden 
or gradual spontaneous regression usually means 
thrombotic occlusion of the efferent vessels. 

Unless the lesion can be simply excised, 
the safer and simpler method of removal is by 
sclerosing solutions. This method is advocated 
before trying roentgenotherapy, radon seed 
implantation or surgery. 

To prevent slough or ulceration, hyalu- 
ronidase can be added to the sclerosing solution. 
A mixture of 5 per cent solution of sodium 
morrhuate with an equal volume of 2 per cent 
procaine, the procaine solution containing one 
ampule of hyaluronidase (150 units) per 50 
ce. of solution, is used. This solution may be 
diluted to one-third sodium morrhuate and two- 
thirds procaine when the injection is given 
intracutaneously to complete the treatment of 
hemangiomas which involve all layers of skin. 
When injecting individual vessels in lesions of 
the face, a Sylnasol solution, full strength or 
diluted, is less irritating and safer to use. A 
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pressure dressing is applied for 24 to 48 hours 
and may be left intact for 5 to 6 days. Remain- 
ing areas of telangiectasis of the skin may be 
removed by diluted sclerosing solution with a 30 
or 32 gauge needle or by light electrocoagula- 
tion. If a residual fibrous mass remains, this 
may have to be removed by surgery.—Gilbert 
S. Small. 


@Benicn Massetertc Hypertropny: A 
SYNDROME OF IMPORTANCE IN THE DIFFEREN- 
TIAL D1acnosis oF Parotip Tumors. Richard 
T. Barton, M.D., J.A.M.A. 164:1646 Aug. 
1957. 


The masseter muscle is the major muscle of 
mastication, and a significant relationship exists 
between this muscle and the parotid gland. En- 
largement of either structure leads to confusion 
in the diagnosis of neoplastic or inflammatory 
processes. A syndrome of benign masseteric 
hypertrophy is described, in which congenital 
and acquired types are defined. The acquired 
type is clinically significant and may be due to 
malocclusion or severe attrition associated with 
bruxism. There may be unilateral as well as 
bilateral involvement, with resulting “flaring” 
of the involved mandible. 

Two instances are described in which 
nervousness, tension, bruxism and severe attri- 
tion were present. In one instance in which the 
patient was a female, the principal finding was 
a painless enlargement over the angles of the 
jaw. In the second instance in which the pa- 
tient was a male, the principal symptoms were 
benign masseteric hypertrophy, malocclusion 
and temporomandibular neuralgia. 

Often, simply explaining the condition 
suffices to reassure the patient, whose upper- 
most thought is of neoplasia. Dental procedures 
to restore proper occlusal relation and possibly 
to correct abnormal grinding habits are usually 
necessary. 

It is important for physicians and dentists 
to keep this condition in mind in order that 
the patient be spared unwarranted diagnostic 
procedures that may be physiologically damag- 
ing.—William J. Amaral. 


@ GASTROINTESTINAL PoLyposis AND PIGMEN- 
TATION OF THE Orat Mucosa. C. J. Staley 
and Henry Schwartz. Surg. Gynec. & Obst. 
105:1 July 1957. 


The so-called Peutz-Jeghers syndrome was 
originally reported in 1921 by Peutz. In 1949 
Jeghers again brought it to the attention of 
the medical world by describing ten more pa- 
tients with the condition. Since then case his- 
tories of 52 additional patients have been re- 
corded. In all less than 100 patients are on 
record. Several interesting observations have 
been made. These include: 

1. Age of onset: from several weeks 
old to 77 years old. 

2. Duration of symptoms: great variety; 
some patients entirely without symptoms. 

3. Sex: no predilection. 

4. History: some familial tendency; often 
more true of the pigmentation rather than of 
the polyps. 

5. Complexion: usually dark. 

6. Oral lesions: small brown or black 
macules with well-defined borders and little 
tendency to coalesce. 

7. Microscopic: no typical difference 
from other pigmentations. 

8. Locations: the lips and oral mucosa 
fairly constantly, the palate and gingiva seldom, 
the tongue and floor of the mouth almost never. 

9. Duration of pigmentation: apparent a 
few. weeks after birth. 

10. Clinical aspects: for patients with 
symptoms, small bowel “intersusception” with 
periodic abdominal pain, cramps and vomiting. 

11. Roentgenographic observations: often 
difficult to visualize existing polyps. 

12. Polyps: commonly in small intestine 
but also in stomach and colon. 

13. Treatment: excision of blocking 
polyps only, no extensive resections. 

14. Prognosis: tendency toward cancer 
apparently overemphasized. None of the 52 
recent patients has died of cancer; two have 
died of surgical intervention. In none of the 
less than 100 patients on record is there good 
evidence of cancer involving either metastasis 
or direct extension.—Sam H. Brock, Jr. 











Announcements 


@ Essay Conrest For SENIOR DENTAL STUDENTS APPROACHES DEADLINE 


Senior dental students in the U. S. and Canada are urged to submit their essays for the current 
writing award competition before the February | deadline. Now in its second year, this program is 
sponsored by the American College of Dentists. 

Topic of the 1958 contest is “Ethics in Dental Practice.” A cash award of $500 and a plaque 
will be presented to the author of the winning essay. Details of the contest are available from the 
dental schools or may be obtained from O. W. Brandhorst, secretary, American College of Dentists, 
4221 Lindell Blvd., St. Louis. 


@ DENTAL AND OraAL PatHo.ocy Recistry OrFers Arp To AssociATION MEMBERS 


A number of services and materials are available to members of the American Dental Association 
through the Association’s Registry of Dental and Oral Pathology. This activity functions as part 
of the American Registry of Pathology at the Armed Forces Institute of Pathology, Washington, D. C. 

Services available include consultation on diagnoses requiring microscopic interpretation, as- 
sistance in preparing manuscripts on subjects relating to oral pathology, and training programs for 
board candidates, teachers and practitioners. 

Loan materials include microscopic slide sets, a roentgen ray study set on lesions of jaw bones, 
five categories of clinical study sets and one set on the effects of radiation. 

Further information can be obtained from Joseph L. Bernier, registrar, Armed Forces Institute 
of Pathology, Washington, D. C. 


@ Maniza to Host Two INTERNATIONAL MEETINGS IN Marcu 


Twenty-one countries are expected to send representatives to the second Asian Dental Congress 
and the Asian-Pacific Dental Conference, which will be conducted simultaneously from March 24 to 
March 28 in Manila, The Philippines. The countries invited are: Australia, Burma, Cambodia, 
Ceylon, Nationalist China, Formosa, Hawaii, Hong Kong, India, Indonesia, Japan, Laos, Malaya, 
South Korea, New Zealand, Okinawa, Pakistan, Thailand, South Vietnam, the United States and 
the Philippines. 

Scientific sessions include essays, lectures, table clinics, projected clinics, forums and scientific 
and commercial exhibits. 

Details of the meeting can be obtained from the office of Harold Hillenbrand, Association 
secretary, 222 E. Superior St., Chicago 11. 


@ ANNOUNCE PRoGRAM FOR THIRD DENTAL EpucaTion WorkSHOP 


The third of three workshops for the improvement of dental education will be conducted at the 
Hotel Statler, New York, April 11, 1958. Participants in the panel discussions include Gerald D. 
Timmons, dean of the School of Dentistry, Temple University, Philadelphia, Joseph J. Obst, Brook- 
lyn, Russell A. Dixon, dean of the School of Dentistry, Howard University, Washington, D. C., 
and Ormonde J. McCormack, Syracuse, N. Y. Topics for the day are “Instructional Methods in 
Dental Education” and “Dental-Teacher Training for Dental School Faculties.” 
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Sponsored by the Henry Spenadel Fund for the Advancement of Education in Dentistry, First 
District Dental Society (New York), trustee and administrator, these workshops are planned to 
stimulate greater participation by the dental profession in the study of educational problems and the 
improvement of dental education in general. 


@ Mount Sinai Accepts INTERNSHIP, RESIDENCY APPLICATIONS 


The Dental and Oral Surgery Service of Mount Sinai Hospital, New York, is accepting applications 
for internships and residency for the calendar year beginning in July. Applications should be ad- 
dressed to Max Fuchs, assistant director, 11 E. 100th St., New York 29. 


@ European OrcAnNIzaATION Py.ans FrrtH Concress 


The European Organization for Research on Fluorine and Dental Caries Prevention will hold its 
fifth congress from May 30 to June 1 at Brussels in connection with the World’s Fair. The theme 
of the congress will be the physiologic effect of small doses of fluorine and radioisotopes in dental 
research. 

Nonmembers are invited to attend. It is expected that more than 20 countries will participate. 


@ New York Orat Patuotocy INstrrurE Hoitps ANNIvERSARY MEETING 


Speakers for the twenty-fifth anniversary meeting of the New York Institute of Clinical Oral 
Pathology, Inc., include Lester R. Cahn, Columbia University; Hamilton B. G. Robinson, Ohio 
State University; David Weisberger, Harvard School of Dental Medicine; Charles A. Waldron, 
Emory University School of Dentistry; Harry Sicher, Loyola University School of Dentistry; Joseph 
L. Bernier, Armed Forces Institute of Pathology, and Robert B. Shira, Walter Reed Army Medical 
Center. 

The one-day meeting will be held at the New York Academy of Medicine Building on Friday, 
January 24. 


w Navat Scuoot Orrers GrapuaATE Courses FoR DENTAL OFFICERS 


Advanced courses in casualty treatment and in oral surgery are being offered by the U. S. Naval 
Dental School at the National Naval Medical Center, Bethesda, Md. Dates of the first course are 
March 3-7, whereas those of the latter are February 3-7. These courses are open to active duty 
career dental officers of the Armed Forces. 


@ Apvancepb Courses AT ILLiNo1s, PrrrsBuRGH AND MINNESOTA 


Applications are being accepted for the two and three year full-time courses to be offered by the 
University of Illinois beginning in September. Both programs carry credit toward a Master of 
Science degree. Further details are available from Daniel M. Laskin, department of oral and maxillo- 
facial surgery, College of Dentistry, 808 S. Wood St., Chicago 12. 


The Graduate division of the School of Dentistry at the University of Pittsburgh is offering 
courses in the fields of oral surgery, orthodontics, pedodontics, periodontics and prosthodontics lead- 
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ing to the Master of Science and Doctor of Philosophy degrees. Nondegree, full-time 12 month 
courses in general anesthesia and in general anesthesia and basic sciences also are available for quali- 
fied dental graduates. Additional information may be secured from the director of graduate education 
at the university. 


Applications for enrollment in the advanced oral pathology course being offered during the 
week of April 28 through May 2 are being accepted by the University of Minnesota School of 
Dentistry. Interested individuals may contact Robert J. Gorlin, chairman, division of oral pathology, 
at the school in Minneapolis. 


@ University oF CALIFORNIA TO OpEN GRADUATE ORAL SURGERY 


Announcement of a three year graduate program in oral surgery beginning July | is made by the 
University of California School of Dentistry. Training includes clinical and hospital experience 
and study i in the basic sciences. The program is designed to fulfill the requirements of the American 
Board of Oral Surgery. Further information may be obtained from the school in San Francisco. 
Application blanks are available from the University of California graduate division in Berkeley. 


@ Arkansas EstaBiisHEs PostGRADUATE EDUCATION INSTITUTE 


The University of Arkansas has announced the formation of an Institute for Postgraduate Education 
in Dentistry to promote the advancement of dental education and all related phases of the arts and 
sciences that contribute directly to the profession. Plans include the development of a registry of 
oral pathology. Directors are William R. Patterson, Texarkana, chairman; Hugh Moseley, Jr., 
Warren; Prentiss E. Ware, Fort Smith; C. W. Nickels, Walnut Ridge, and Richard D. Hardin, 
North Little Rock. 


@ American CANcER Society CLinicAL FELLowsHips AVAILABLE 


The American Cancer Society has announced that clinical fellowships at the senior resident level 
for the academic year 1959-60 may be applied for by institutions accredited by the Council on 
Medical Education and Hospitals of the American Medical Association. Training in the following 
fields may be given: internal medicine, malignant diseases, neurological surgery, obstetrics- 
gynecology, orthopedic surgery, otolaryngology, pathology, public health, roentgenology, surgery 
and urology. Application forms are available from the director of professional education, American 


Cancer Society, Inc., 521 W. 57th St., New York 19. 
@ CorrECTION 
Mortimer Karmiol, D.D.S., of Bronx, N. Y., was one of the co-authors of the article, “Removal of 


Teeth from Irradiated Tissue,” which appeared in the October issue of the Journal of Oral Surgery. 


Dr. Karmiol’s name was omitted inadvertently. 








Dentists Use 
MORE........ 


IT’S FAST.... 


Dentists know the extremely rapid onset — instantaneous 
anesthesia is not uncommon—of Ravocaine HCI and 
Novocain with Neo-Cobefrin allows them to start oper- 
ating almost immediately following injection. 


ADD TO THIS.... 


... an unsurpassed depth, spread and penetra- 
tion; a moderate duration; and a high level of 
patient tolerance; and you've added up the 
reasons why MORE and MORE dentists are using 
MORE and MORE Ravocaine HCI 0.4% and 
Novocain 2% with Neo-Cobefrin 1:20,000. 


Order your supply today. 
[01 the dewltte who wantt lo please... 
RAVOCAINE:  MOVOCAIN 


Brand of propoxycaine HC/ Brand of procaine HCI 


wn MEO-COBEFRIN 


Brand of levo-nordefrin 


CobK AITE 
m § 1450 BROADWAY, NEW YORK 18, N. Y. 


 NEO-COBEFRIN, NOVOCAIN ond RAVOCAINE ore the|trodemarks (Reg. U.S. Pot. Off.) of Sterling Drug inc. 








